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Breguet 941 STOL Transport 



Pilot Report on Convair 990 Transport 



Whether the application be in the extremes of cold or heat, Kaynar’s superior thinwall 
insert has been designed to withstand this thing we call environment. In all applica- 
tions where the Kaylock insert is used, it not only is a space-saver and cost-reducer, 
but it also adds integrity and reliability by upgrading strength in the parent material 
fastening area. Or it permits reduction of mounting boss sizes if smaller over-all di- 
mensions are critical factors. This internal thread-locking, positively retained insert is 
only one of the many fine Kaylock threaded devices which are serving with unequalled 
reliability in all areas of the aerospace efforts. Write for complete Kaylock catalog. 
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COOL POWER 
FOR “HOT” PLANES 


Hot military aircraft— F106, A4D-5, and F8U-2N— insulation gives generator parts excellent dielectric 
can now operate longer, at higher temperatures, characteristics and a capability to withstand 
thanks to Bendix 6 brushless generators with new thermal shock and ionizing radiation, far exceeding 
DuPont "Pyre-M. L."* insulation. the requirements of generator specifications. 

This remarkable insulating material helps Bendix If you have a ''hot’’ application that needs depend- 
generators withstand heat, completely resist salt able AC power, it's likely one of our family of 

spray, humidity, fungus, hydraulic fluids (Skydrol"), brushless generating systems can help you. Give 
M I L-L-7808C oils, acids, and other solvents. Used us a call. General Products, Red Bank Division, 
everywhere in the generator unit, “Pyre-M. L.” Eatontown, New Jersey. 
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FOR ITS INTERCONTINENTAL JETS 
AFTER EXTENSIVE TESTS 


“Best available in accuracy and 
reliability. Our engineering studies 
indicated that, and our flight reports 

to date confirm it.”-sAys r. n. white. 


Following six months’ stiff test and evalu- 
ation on its transatlantic routes, TWA has 
ordered Bendix" Doppler Navigation Sys- 
.... ... s Boeing 707-331 Intercontinental Jet fleet. 

The combined DRA-12 Doppler Radar and CPA-24 
Navigation Computer Systems will substantially 
increase TWA’s operating efficiency on all routes by 
shortening in-flight time and conserving fuel. Out- 
standing Bendix features which influenced TWA’s 
decision include: permanently high degree of accuracy, 
proved reliability, years-ahead circuit designs, and the 
unique mechanical construction that makes it the 


world's easiest Doppler system to service and maintain. 

To find out the many more reasons such leading U. S. 
airlines as TWA and United specify Bendix Doppler 
Navigation Systems for their new aircraft, write Bendix 
Radio Division, Avionic Products, Baltimore 4, Md. 

Bendix Radio Division 


SOUTHWSSt— Bondi. 



AEROSPACE CALENDAR 

(Continued from page 5) 

Apr. 1-4— Mid-Year Conference, Airport 
Operators Council. Shoreham Hotel, 
Washington. D. C. 

Apr. 3-5— Launch Vch 


•ty. Rama 


lerican Rocket 
ic Meeting (in- 


Engined 


Apr. 10-12— Second Symposium on The 
Plasma Shcath-Its Effect Upon Re-entry 
Communication and Detection. New Eng- 
land Mutual Hall. Boston. Sponsor: AE 
Cambridge Research Laboratories. 

Apr. 11-13— Southwestern Conference and 
Electronics Show. Institute of Radio En- 
gincers, Rice Hotel. Houston, Tex. 

Apr. 11-13— Annual Technical Meeting and 
Equipment Expositic ’ ” 


Hotr 


, Chicago. III. 


i Chic 


Apr. 12-13— Eighth f 
Conference. Oklahi 
Stillwater, Okla. 
Apr. 13— Covernmen 


Los Angeles. Calif. 

Apr. 14-16— Second Conference on Kinetics. 
Equilibria, and Performance of High 
Temperature Systems. University of Cali- 


of Aeronautics, Cornfield, England. 
Apr. 16-18— Aerospace Systems Rcliabili 
Symposium. Institute of the Acrospai 
Sciences. Salt Lake Citv. Utah. 

Apr. 24-26-Polytechnic Institute of Broo 


Center. New York, N. Y. 

Apr. 25-29— Western Space Age Industries 
and Engineering Exposition, Cow Palace. 
San Francisco. Calif. 

Apr. 30-May 2-Meeting on Manned Space 
Flight. Institute of the Aerospace Sci- 
ences. Hotel Chase, St. Louis. Mo. 

Mas- 1-3— Spring Joint Computer Confer- 
ence, Fairmont Hotel. San Francisco. 

May 2-4-1 Sth Annual National Forum. 
American Helicopter Society, Sheraton 
Park Hotel. Washington. D, C. 

Mav 2-11— International Space Research and 
Technology Exhibition, London. England. 


of Radio Engine! 
Long Beach, Calif. 
Mav 7-9— Mat ’ " 


Is & Processing for Space- 
Symposium. Society of 


Photographic Scientists and Engineers, 
Somerset Hotel, Boston, Mass. Cospon- 
sor: AF Cambridge Research Laboratories. 
May 7-11-1962 Tool Exposition & Engi- 

Cleveland, Ohio. 

May 8-10-1 2th Annual Electronics Coinpo- 
(Continued on page 9) 


BRINGING OUTER SPACE “DOWN TO EARTH’’ 



(Or: Reliability revisited) 


Norm Froomkin (pronounce it as 
though there were only one “o") tells 
a story that sticks in the mind. A 
short while ago, Norm, who heads 
up Test Facilities Engineering at 
Budd Electronics, was discussing 
with an Air Force General the vari- 
ous and sundry inputs required for 
reliability testing of spacecraft. The 
General suddenly stopped, looked at 
Norm, and said, “You know what 
we really need to build? An acre of 
the moon!" 

With due regard for the General’s 
inspired cogitation, we're sure there 
are many others who long for a slice 

firma. What makes the idea so 
memorable is that it pretty well 
sums up the whole problem of get- 
ting our spacecraft . . . and our 
spacemen ... to their destinations 
with nothing less than 100% reli- 

The problem basically is one of 
getting enough operational failure 
mode data.’ (Is there ever enough?) 
Getting it from actual launchings is 
too costly and too slow . . . and, in 
the case of manned craft, unthink- 
able. Some of it we can get from 
single-force testing of materials and 
subsystems. But statistical extrapo- 
lation . . . from system elements 
under single forces to subsystems 
and complete vehicles in omniforce 
spatial environments ... is not going 
to assure us 100% package reliabil- 
ity. We may have a good idea of the 
type and magnitude of the space 
force envelope, but what about the 


complex interacting and intermodu- 
lating stresses it produces on space- 
craft? The solution ... it becomes 
clearer every day . . . has got to come 
down to total simulation of space 

There’s nothing new about the 
idea of simulative force testing as a 
means of assuring performance relia- 
bility ... at least not here at Budd. 
It’s been a way of life with us for 
nearly 50 years, put into practice on 
our own products in our own testing 
facilities. To this experience, Budd 
Test Facilities Engineering adds a 
thorough familiarity with force en- 
vironments and their simulation . . . 
stress interactions and their analysis 
. . . and test facility design, construc- 
tion and instrumentation. And that’s 
giving you the story at Mach 5. It’s 
actually conservative to say that 
every scientific and engineering dis- 
budding what we call a Dynamic 
Omniforce Testing Facility. 

We supply such facilities ... as 
well as those for more conventional 
testing ... on a turnkey basis, from 
force system analysis to final check- 
out. We also supply individual test 
modules for specific jobs, and con- 
sulting services on testing programs. 
If we’ve whetted your appetite, your 
letter or phone call will bring you 
more information or a provocative 
discussion of your needs. Test Facili- 
ties Engineering, Budd Electronics, 
43-22 Queens St., Long Island City 
1, New York. 
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MATCHED 
FOR 
MAJOR 
SYSTEMS 
CAPABILITY 


Each of the ten divisions and subsidiaries of Electronic 
Specialty Co. was carefully selected to complement 
the capabilities of the others. The result of this match- 
ing and fitting is capability— total and integrated— in the 
fields of communications, power, countermeasures, 
control systems, space systems. The strength in this 
union is in these divisions and subsidiaries: Relay, 


Electronics, Radiating Systems, Systems Laboratories, 
Eemco, Technicraft, Electric Specialty, Kennedy 
Antenna, Regulators, Inc., Anchor Metals, Inc. In time, 
more divisions will be selected, matched and fitted for 
even greater capability. Information about the whole, 
or any of its present parts, can be obtained from 
ELECTRONIC SPECIALTY CO., 5121 San Fernando Rd., Los Angeles. 


AEROSPACE CALENDAR 


(Continued from page 7) 

nents Conference, Marriott Twin Bridges 
Motor Hotel. Washington, D. C. 

May M-16— National Aerospace Electronics 
Conference, Institute of Radio Engineers. 
Biltmorc Hotel. Davton. Ohio. 

May 14-16— Joint Technical Sonin Depart- 
ment of Defense Symposium on Ther- 
mionic Power Conversion. Antlers Hotel. 
Colorado Springs. Colo. 

May 14-17— 21st Annual National Confer- 
ence, Society of Aeronautical Weight En- 
gineers, Beniamin Franklin Hotel, Seattle, 

May 20-24— Annual Conference. American 

Hotel. Los' Angdes.' Calif. ' 

May 21-25— Eighth Aerospace Instrumenta- 
tion Symposium and National Telemeter- 
ing Conference. Sheraton Park Hotel, 
Washington. D. C. 

May 22-24— Conference on Self-Organizing 
Systems. Museum of Science and Indus- 
try, Chicago, 111. Sponsors: Office of 
Naval Research; Armour Research Foun- 
dation. 

May 22-24— National Microwave Theory & 
Techniques Symposium, Institute of Ra- 
dio Engineers; Boulder, Colo. 

May 24-26— Seventh Region Conference on 
Space Communications, Institute of Radio 
Engineers, Seattle, Wash. 

June 6-7— Symposium on Standards for Fila- 
ment-Wound Reinforced Plastics. Naval 
Ordnance Laboratory, Silver Spring, Md. 

lime 6-8— Eighth Annual Radar Symposium 
(classified secret). Institute of Science 
and Technology's Radar Laboratory, Uni- 
versity of Michigan. Ann Arbor. 

June 8-9— 13th National Maintenance and 
Operations Meeting, Reading Aviation 
Service, Inc.. Reading, Pa. 

June 13-15— Annual Meeting, Heat Transfer 
and Fluid Mechanics Institute, University 
of Washington, Seattle, Wash. 

June 19-21— 39th Meeting, Aviation Dis- 
tributors and Manufacturers Assn.. Am- 
bassador Hotel, Los Angeles. 

June 19-22— Summer Meeting, Institute of 
the Aerospace Sciences, Ambassador Ho- 
tel. Los Angeles, Calif. 

June 25-27— Sixth National Convention on 
Militaiy Electronics. Institute of Radio 
Engineers, Shorcham Hotel, Washington. 

June 25-30— Symposium on Electromagnetic 
Theory & Antennas. Copenhagen, Den- 
mark. Sponsors: Technical University of 
Denmark; International Scientific Radio 
Union. 

June 27-28— \ til \ 1 1 IS p 
Computers and Data Processing by the 
University of Denver's Denver Research 
Institute. Elkliom Lodge. Estes Park, 
Colo. 

June 27-29— Joint Automatic Control Con- 
ference, Institute of Radio Engineers, 
New York University, New York, N. Y. 

July 16-18— Lunar Missions Meeting, Ameri- 
can Rocket Society. Pick Carter and Stat- 
ler Hilton Hotels. Cleveland, Ohio. 

Aug. 10-11— Future of Manned Vehicles in 
Air and Space, Institute of the Aerospace 
Sciences, Olympic Hotel, Seattle, Wash. 

Aug. 21-24— Western Electronics Show and 
Conference, Institute of Radio Engineers. 
Los Angeles. Calif. 


Task’s new, lightweight, self-modulating valve 

regulates the mass flow of cabin air discharged overboard, 
thereby maintaining stable compartment pressure. The 
device insures smooth, reliable performance through the use 
of a butterfly valve with modulating control that adjusts to 
varying pressure and flow rate without employing electronic 
servo components. The valve is fully automatic and controls 
the air flow rate in a smooth, continuous line from 55 
pounds per minute at sea level (with virtually no pressure 
drop), to a maximum of 1 pound per minute when the pres- 
sure drop across the valve reaches 2.8 psi. Cam-actuated 
switches may be provided to indicate valve position. A 
manual override feature is available for non-automatic opera- 
tion. For complete specifications, write: Task Corporation, 
1009 E. Vermont Ave., Anaheim, Calif. 
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Major advance in cryogenii 
cooling A 




Garretl-AiResearch is completing develop- 
ment work on closed cycle nitrogen, helium 
and neon systems using a tiny turboexpander 
in place of a piston expander. 

This promises to dramatically increase 
system reliability and service life because all 
wearing surfaces, valves and troublesome 
reciprocating loads have been eliminated. 

These compact, lightweight systems for 
masers, parametric amplifiers, Ifi cell cool- 
ing and computer components are ideally 
suited to commercial applications as well as 
military ground and aerospace uses. 

AIRESEARCH MANUFACTURING DIVISIONS 


AiReseareh was first in production with 
an open cycle IR cooling system, and has 
already produced a closed cycle nitrogen 
system. The company is now working on 
military programs for 30°K and 4.2°K 
closed cycle systems. 

Utilizing its experience as a world leader 
in lightweight turbomachinery and cryo- 
genic cooling, AiReseareh is also developing 
an all-turbomachincry closed cycle system 
incorporating a turbocompressor as well as 
turboexpander. 

Your inquiries are invited. 

Los Angeles 45, California • Phoenix, Arizona 


Systems and Components for: 

Aircraft, Missile, Spacecraft, Electronic, Nuclear and Industrial Applications 


SEEP YOUR 



Available now: A family of three new voltage tunable magnetrons from Eimac 


Eimac brings you three new ruggedized voltage tunable magnetrons: the X-747C, 
the X-1080 and the X-1081. Each is a completely packaged tube and circuit 
assembly including the permanent magnet. And will withstand 10 g vibration at 
frequencies up to 2000 cycles and shock up to 100 g. 

The X-747C operates in L-band and delivers a minimum power output of 50 mw 
CW into a 50-ohm load over the frequency range 450-1150 Me. The X-1080 
operates at the same power levels in S-band o\er the range 1100-2200 Me. 
The X-1081 is a higher power L-band unit that provides minimum power output 
of 15 watts CW over a 12% bandwidth centered at 1000 Me. 

Long life, low noise performance for all three tubes is assured by an injection gun 
design, which minimizes back-bombardment of the indirectly heated Eimac matrix 
cathode. Because of the Eimac-developed output circuit design, frequency change 
with anode voltage is linear, with a precision much better than five parts per thou- 
sand. This design also results in reduced output power variation over its range of 
operation by providing a constant load on the tube, thus minimizing the effects 
of external load variation across the frequency band. 

This is another example of the way Eimac research, development and manu- 
facturing capability are able to meet tomorrows tube needs today. Another reason 
to keep your eye on Eimac — for advanced high power klystrons, 
microwave devices and power grid tubes. Eitel-McCulIough, 
lnc„ San Carlos, Calif. Subsidiaries: Eitel-McCullough, S.A., 

Geneva, Switzerland: National Electronics, Geneva. Illinois. 
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The Du Pont Metals Center 

the first facility of its kind for producing columbium 
and other refractory metals 


The DuPont Metals Center is the 
only plant of its kind in America, built 
especially to produce columbium and 
other refractory metals. 

Take the rolling mill you see here. 
There's none other like it in the country. 
It can produce refractory metals in 
thicknesses from 2" to .002" and up to 


30" wide. It is just a part of this remark- 
able DuPont plant, custom designed 
every step of the way to provide you 
with quality mill products in the refrac- 
tory metals. 

The Metals Center produces ingots, 
billets, bars, sheet, strip, plate, tube 
hollows and solid extrusions in the 


refractory metals. It’s currently pro- 
ducing DuPont-developed D-14, D-31, 
D-36 and other columbium alloys. 
It can also handle conversions for 
other makers of refractory alloys and 

If you are a prime contractor to 
military and government agencies, or 


involved in projects requiring appli- 
cations for refractory metals, you 
are invited to discuss your needs with 
one of DuPont's experienced metal- 
lurgical engineers. For a Data Sheet 
on DuPont Metal Products, write to 
DuPont, D-2058, Wilmington 98, 
Delaware. 


THE DU PONT METALS CENTER 
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Over five out of six of America’s successful orbital shots (as of January 5, 
1962) have used Honeywell gyros. Other programs involving Honeywell in- 
ertial components include Polaris, Sergeant, Dyna Soar, Centaur and the 
X-15. In all, Honeywell has produced more than 35,000 inertial grade gyros. 

ENGINEERS AND SCIENTISTS: Explore ffoTl OVllfol 1 
new professional opportunities — write V Ww -M- 

Honeywell, Minneapolis 40, Minnesola. 


Throughout the world — 



FROM LUCAS CARE STEMS LUCAS ACHIEVEMENT 


In the finest aircraft, throughout the world, Lucas fuel pumps give outstanding performance. Over 100,000 of these fuel pumps are in 
operation in today's civil and military aircraft. The civil pumps have completed a total of 19,500,000 hours' operation. In many instances 
Lucas pumps on the North American continent are giving over 3000 hours' service between overhauls. Proof, that from the tremendous 
care Lucas takes in the manufacture of these pumps, stems the achievement of world-wide confidence. 


Lucas Gas T urbine Equipment Limited, Birmingham, England. 
Lucas-Rotax Limited, Toronto, Montreal, and Vancouver, Canada, 
Los Angeles and New York, U.S.A. 
Lucas-Rotax (Australia) Pty. Limited, Melbourne and Sydney, Australia. 




COMBUSTION SYSTEMS FOR OAS TURBI 



Today OGO hovers above a crater on earth 


Soon a new space chamber 30 feet in diameter will fill this 
deepening bowl of earth. Here OGO (NASA's Orbiting Geo- 
physical Observatory) will be subjected to conditions of solar 
heating, vacuum, and vehicle radiation to the cold of outer 
space. The new space chamber will be the sixth at STL. It 
will enable engineers and scientists working on OGO, Vela 
Hotel and other STL projects to test large, complete space- 
craft as well as major subsystems. And along with other ad- 
vanced facilities at STL’s Space Technology Center, it will 
provide unusual scope for engineers and scientists to verify 
and apply new techniques in design, development and fabri- 


cation of spacecraft. STL's expanding space programs have 
created new opportunities for engineers and scientists in the 
following fields: Aerodynamics, spacecraft heat transfer: 
Communication Systems: Electronic Ground Systems: Power 
Systems: Propellant Utilization: Propulsion Controls: Re- 
entry Body Evaluation: Systems Analysis: Thermal Radiation: 
and Trajectory Analysis. All qualified applicants are invited 
to write Dr. R. C. Potter. Manager of Professional Placement 
and Development, for opportunities with STL in Southern 
California or at Cape Canaveral. STL is an equal opportunity 
employer. 



SPACE TECHNOLOGY LABORATORIES, INC. 

o subsidiary ol Thompson Romo Wooldridge Inc. 

P.O. Box 95005-A, One Space Park, Redondo Beach. California • P.O. Box 4277, Patrick AFB. Florida 



WHEN YOU WANT MAXIMUM PERFORMANCE IN 

Ultra High Strength Steels 




. . . consult with Vanadium-Alloys Steel Company! 
FIRST in the industry to introduce ultra-perform- 
ing high strength steels. FIRST to have studied 
fully their engineering properties. FIRST to have 
offered complete engineering data on these steels 
for the use of the design engineer. We pledge the 
full application of our research talent in the fur- 
ther study and improvement of such steels. The 
following grades all have the advantage of high 
tempering temperatures for the better relief of 
internal stresses and elimination of hydrogen 
embrittlement. 


VASCOJET® 1000— The original ultra high strength steel— 
to 300,000 psi tensile. Air or vacuum melted. 

VASCOJET* 1000—5 Temper-.50 carbon, to 325,000 
psi tensile. Air or vacuum melted. 

VASCO JET M-A-A new Matrix Steel®-to 360,000 psi ten- 
sile. Vacuum melted. 

VASCOMAX® 250—18% Ni-Co-Mo maraging steel — to 

250.000 psi yield. Air or vacuum melted. 

VASCOMAX® 300—18% Ni-Co-Mo maraging steel — to 

300.000 psi yield. Vacuum melted. 

OTHER HIGH STRENGTH STEELS READILY AVAILABLE IN 
CONSUMABLE VACUUM MELT QUALITY 
AISI 4340 • AISI 4335V . AISI 6150 • D6AC • AISI 9310 • AISI 4130 
MX2 (4137+Co) • 300M 


Q Nl 

VANADIUM-ALLOYS STEEL COMPANY 

< *AEC>A v ' b GENERAL OFFICES: LATROBE, PA. 
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Old hat 

Six months ago this Fairchild transistor was the newest thing 
on the market. Now there’s a better one. Made by Fairchild. 
Meeting the challenge of your own products is a criterion of 
leadership in this fast-moving, fast-changing industry. That’s 
why the search to make it 

(1) work better, (2) do more p/\| p Q |_| | | n 
and (3) cost less— goes on 

24-hours a day at Fairchild. SEMICONDU CTO R 
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End of the Beginning 


The long sweat is over. The successful three-orbit 
space flight of Lt. Col. John Glenn marks the end of the 
beginning for the U.S. manned space flight effort. It 
is a thorough technical vindication for the hard core of 
National Advisory Committee for Aeronautics veterans 
who began the research and planning for the Mercury' 
program at NACA’s Langley and Ames laboratories in 
the summer of 1958, before the National Aeronautics 
and Space Administration was created the next fall. 
Many of these same, largely unsung, technical heroes 
also played key roles in the highly successful supersonic 
research aircraft program from the X-l through X-l 5. 

This hard core of former NACA personnel was sub- 
jected to enormous pressures from technical kibitzing 
and political timidity in the three years since the first 
funds were formally allocated to Mercury in the fall 
of 1958. It took a major amount of quiet and un- 
publicized courage for them to stick to their technical 
guns and press onward with the Mercury program in 
the face of domestic skepticism, indifferent political sup- 
port and the successful Soviet manned orbital flights of 
1961. They are too numerous to list by name in this 
space but among those who merit special mention are 
Dr. Hugh L. Drydcn, who bore the brunt of the tech- 
nical kibitzing and stubbornly resisted the erosion of 
early political indifference to the program. Bob Gilrutli, 
Walt Williams, Max Faget, Chris Kraft, George Low 
and Hartley Soule were other leaders of this technical 
team who did their work on civil service pay and sold 
no serial rights to national magazines. 

The international adulation now engulfing Astronaut 
John Glenn is well deserved. He performed flawlessly 
as a test pilot in man’s most ambitious assault on a com- 
pletely hostile environment. With his courage and skill 
he presented an image to his fellow Americans of the 
qualities that made this nation great. To our friends 
abroad, like the B-58 crews at the Paris air show last 
spring, he presented a picture of Americans the way they 
hope we still are. 

But the real significance of this successful triple-orbit 
manned space flight is the foundation of national scien- 
tific, engineering and industrial resources on which it 
was based. When our political leaders belatedly made a 
decision to go into space, creating NASA almost a year 
after the Soviet Sputnik 1 went into orbit, the basic 
resources to implement this decision already existed in 
the aircraft industry, in the military services and in the 
researchers of NACA. 

From the Air Force ICBM program came the Atlas 
booster and its guidance system without which U.S. 
manned orbital flights would still loom in a fuzzy future. 
The successful adaption of what was designed as a mili- 
tary weapon into a reliable space booster (and the Atlas 
performance as a space booster now has certainly silenced 
its early maligners) drew on the technical capabilities 
and experience of Convair’s Astronautics Division and 
USAF Systems Command’s Ballistic and Space Systems 
divisions to fulfill the NASA requirements. From USAF 
and Naval aviation came the bioastronautics capability 
utilized in Mercury, and also from the military' services’ 
long experience in experimental testing of manned flight 
vehicles came the seven astronauts themselves. From 
industry— North American’s Rocketdyne engines; Gen- 


eral Electric’s guidance system; Convair’s Atlas, Mc- 
Donnell’s capsule and many others (see p. 35)— came 
the technical skills and fabricating facilities to translate 
the Mercury concept into reliable performing hardware. 

Even though John Glenn, as the pilot on this first 
U.S. orbital mission, was the focal point for public 
adulation, all of his fellow astronauts played solid sup- 
port roles and it was far more of a team effort than is 
generally understood. 

It is important for the American public as well as 
the world at large, and particularly the Soviet Union, 
to understand that the success of the first U.S. manned 
orbital space flight is not based on the concept of super- 
men supported by rigid political doctrine, but rather on 
this extensive, sound foundation of national technical 
resources that can be concentrated on specific objectives 
by imaginative and alert national leadership to produce 
results such as the manned space flight program. In 
retrospect, the record of Mercury from initial funding 
to first successful manned orbital flight in a trifle over 
three years should be equally impressive to friend and foe. 

President John Kennedy and Vice President Lyndon 
Johnson also deserve a share in the Mercury success. 
Early last year they rejected the advice of their predeces- 
sors, who recommended retarding the manned space 
flight program. Instead they made the basic policy' deci- 
sion to extend manned space flight objectives to the moon 
and at the same time infused solid and strong support 
into Mercury'. They also ignored some of their “best” 
scientific advice in ordering an “open door” policy of 
full public view of all Mercury flights, in direct contrast 
to the Soviet Union’s policy of black secrecy. 

The result of the international spotlight focused on 
the U.S. ballistic and manned orbital space flights has 
given this country its greatest international prestige boost 
in a decade. It has also blunted the Soviets’ advantages 
of being first and longest with man into orbit by con- 
trasting our candor with their secrecy. It is significant 
that Mr. Khrushchev is now asking for international space 
cooperation (see page 33) after scornfully rejecting it 
until after Col. Glenn’s flight, and Soviet scientists are 
now hinting to Americans in Moscow that they may 
allow foreign observers at their next space spectacular. 
It is certainly much too early to assess the sincerity of 
these Soviet gestures. But there is no doubt that the 
glare of international publicity focused on the U.S. 
space shots is generating an uncomfortable pressure of 
world opinion against their super secrecy, and is raising 
a general air of skepticism regarding their manned space 
achievements. 

Col. Glenn’s orbital flight marks the end of the dif- 
ficult beginning of the U. S. manned space flight program. 
The road ahead is still murky with risk and the detours 
of inevitable experimental failures. Tire coid white light 
of the moon glows as the next goal. 

We think President Kennedy put the U. S. space posi- 
tion in its proper perspective after Col. Glenn’s flight 
when he said from the White House rose garden: 

“We have a long way to go in this space race. We 
started late. But this is the new ocean and I believe the 
United States must sail on it and be in a position second 

—Robert Ilotz 
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CODE OF THE 
AIR RESCUE MAN 

"It is my duty, as a member of 
the Air Rescue Service, to save 
life and to aid the injured. 

I will be prepared at all times 
to perform my assigned duties 
quickly and efficiently, placing 
these duties before personal 
desires and comforts. 

These things I do that others 
may live." 


THE KAMAN AIRCRAFT CORP. 
BLOOMFIELD. CONNECTICUT 
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WHERE IDEAS 
UNLOCK 
THE FUTURE C 


SPACE ENGINEERS experienced in integration, assembly and testing of 
satellites will find new careers at the Bendix Space Laboratories. Specialists 
are needed for thermal-vacuum, vibration, structures, dynamics, radio and 
noise interference, cryogenics, instrumentation, circuit design, and field test. 
Write or call the Personnel Director, Bendix Systems Division, Ann Arbor, 
Michigan— an equal opportunity employer. 

Bendix Systems Division 


Air Force Space Plan 


Apollo Plant Switch 


Incentive Contracts 


Latin Transport Study 


Washington Roundup 

Air Force has completed its long-awaited Space Plan, a 10-year blueprint for 
regaining the lead in military space technology. The plan has been circulated to research 
and development offices as a basic guide. One of its most interesting conclusions is 
that a manned military test station is essential for testing equipment. 

Air Force would like to build such a station in cooperation with the National 
Aeronautics and Space Administration, using the two-man Gemini as the initial transport 
vehicle. Lt. Gen. James Ferguson, deputy chief of staff for research and technology, 
briefed the House Armed Services Committee on these plans in a closed session last 
week. In a statement released later, he said cooperation with NASA would be expanded 
beyond the 10 formal agreements signed since 1959. and noted that 95 Air Force 
research and development officers arc now on duty with NASA. But he said Air Force 
must do some development on its own because of the different demands imposed by 

Studies have already indicated that the most effective weapons in space may be 
non-nuclear, Gen. Ferguson said. They also indicate that space may prove to be the 
best place for command and control systems that would be vulnerable on earth. 
Although most of what Gen. Ferguson discussed is in the formative stage, he said an 
over-all facilities plan has been prepared to support the Space Plan, It is now being 
reviewed by the Air Force Scientific Advisory Board. 

Watch for NASA to take over from Air Force the function of plant representative 
at North American Aviation’s Space and Information Systems Division at Downey. 
Calif., because of the importance of the Apollo spacecraft and Saturn S-2 rocket stage 
being built there for NASA. Original discussions were conducted between NASA 
Administrator James F.. Webb and USAF Secretary Eugene /.iickcrt. They were fol- 
lowed bv talks between NASA personnel and Maj. Gen. W. T. Thurman. USAF's 
director of procurement management. Only major Air Force program being handled 
by that NAA division now is the air-to-surface Hound Dog missile for the B-52. 

Air Force Aeronautical Systems Division engine selection board, which was 
expected to make its recommendations last week on an engine for the Air Force-Navv 
TFX tactical fighter, has delayed relaying its findings to USAF headquarters. In 
spite of the re-examination (AW Feb. 19. p. 51) and the delay, the report is not 
expected to change the original recommendation that the Pratt &• Whitney TF-50 
engine be used. 

Two main points of controversy remaining between Defense Department and 
industry after a series of conferences on a proposed increase in incentive contracts 
are more government control over contractor management— chiefly through "make 
or buy" decisions in which the contractor is directed to subcontract work-and the 
profit ceiling on incentive contracts. Law sets these ceilings at 15% for research and 
development contracts and 10% for production contracts. By regulation. Defense has 
limited this to 10% for research and development and 7% for production. 

Aerospace companies have strongly endorsed the basic approach of rewards or 
penalties for performance. They still object to the requirement for a written certifica- 
tion that the costs included in the original price estimate arc accurate. In the past 
this has made the contractor subject to recapture of funds for any overcalculation, but 
has not carried re-imbursement for an undercalculation. 

Defense has agreed to ask Renegotiation Board to give special consideration to 
profits earned on incentive contracts but has refused to support industry efforts to get 
the board to amend its practice of weighing profits against net worth, which is low in 
aerospace finns since government-owned facilities arc not counted in net worth. 

U.S. delegates to the Regional Conference for Civil Aviation held recently in 
Bogota, Colombia, feel that the long-standing discord between the U. S. and Latin 
American countries over airline capacity restrictions has been cased. Decision to con- 
duct a study of airline problems in Latin America under the auspices of the Organiza- 
tion of American States is seen as an indication that the nations involved believe 
some solution to the capacity issue must be made if the airlines are to provide 
proper service in the future. More pessimistic observers believe that South American 
countries still want capacity restrictions imposed on U.S. carriers and that the OAS 
study .will simply be a delaying action. One encouraging result of the conference was 
a decision to promote tourism through a joint industry' program. 

Gen. Bernard A. Scliriever, chief of the Air Force Systems Command, speaking 
after the successful Mercury Atlas 6 flight last week, called the Atlas booster much 
maligned and said the last eight Strategic Air Command firings of operational Atlases 
from Vandcnberg AFB, Calif,, had been successful. 
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Three Similar Manned Flights to Follow 


Ambitious schedule calls for launch of three-orbit 
missions every 60 days; 24-hr. efforts due next year. 

By Edward H. Kolcum 

Cape Canaveral, Fla.-U. S. will follow last week's spectacularly successful 
Mercury Atlas-6 mission with at least three more manned, tluce-orbit flights 
on an ambitious schedule that calls for a launch every 60 days. Detailed 
preparations already are under way for MA-7. which now is planned for 
launching in April. 

MA-6 was launched from Pad 14 here at 9:47 a.m. EST Feb. 20, and 
although attitude control problems threatened to end the flight after two 
orbits. Marine Lt. Col. John II. Glenn, Jr„ performed his test pilot role by 
manually overriding the automatic control system and meeting the full three- 
orbit objective. He had complete manual control of the Friendship 7 capsule 
for most of the second and third orbits and during the critical re-entry 


maneuver. 

Col. Glenn's orbit had an apogee of 
1 58.85 mi., a perigee of 97.695 mi., and 
a period of 88 min., 29 sec. Orbital 
inclination was 55.54 deg. to the equa- 
tor, and velocity at injection into orbit 
was 25,728 fps. He landed at 2:45 p.m. 
EST. 166 mi. due cast of Grand Turk 
Island, six miles from the destroyer 
Noa, which retrieved the capsule IS 
min. later. It took 25 min. for the as- 
tronaut to leave the capsule after it was 
taken aboard the Xoa. Col. Clcnn got 


out through the side hatch after experi- 
encing difficulty in trying to lease 
through the capsule neck. 

There are four capsules remaining in 
the inventory for three-orbit missions. 
MA-7 capsule, to be flown by USAF 
Maj. Donald K. Slayton, has arrived 
here and the launch vehicle. Atlas 107D. 
will be delivered bv General Dynamics/ 
Astronautics from San Diego, Calif., in 
about two weeks. 

The General Dynamics plant has 


eight Atlas D vehicles to deliver in the 
Mercury order, but it is likely that some 
of them will be used for 18-orbit mis- 
sions. which probably will begin early 
next vcar. With slight modification, the 
Mercury Atlas vehicles could be used 
to launch Agenn B target vehicles for 
the rendezvous development mission, 
which will use the two-man Gemini 

Greatest problem Col. Glenn faced 
on lus flight occurred just prior to re- 
cited that the ablative heat shield 
might drop prematurely. As a result, 
the package containing deceleration 
rockets was not jettisoned until the cap- 
sule was over Texas, The rocket pack- 
age is strapped to the bottom of the 
shield and nonnally is dropped over the 
Pacific Ocean when the rctrofire se- 
quence is completed. 

It was decided that the pack should 
be retained to provide some insurance 
for securing the shield to the Mercury 
capsule. 

If the heat shield had deployed dur- 
ing any part of the re-entry maneuver, 
the results to the astronaut would have 
been catastrophic because there W'ould 
have been no protection against the 
5.000F heat, according to Mercury 


MA-6 Triumph 

Operations Director Walter G. Wil- 

' Because MA-6 proved that the U. S. 
has the capability to orbit a man in 
space, the psychological impact was 
immediate and universal. After 1 1 frus- 
trating delays caused bv minor technical 
problems and the weather (AW Feb. 
19, p. 21, p. 50), the success of the 
first U. S. manned orbital flight greatly 
reduced what had been a growing con- 
cern over the progress of the space pro- 
gram, and vindicated those in the 
National Aeronautics and Space Admin- 
istration and industry who were forced 
to defend the Mercury concept. 

But more significant, the flight dem- 
onstrated the excellence with which 
man can perform in space in the largest 
step ever undertaken by the U. S. to 
expand the scope of manned flight. 
Col. Glenn's piloting, although it was 
made necessary by a malfunction, proved 
to be an unexpected bonanza because 
he carried out the performance tasks 
assigned to him while he controlled the 
capsule manually. 

The problem arose on the first orbit 
as he approached the Guaymas, Mcx.. 
tracking station while the capsule's atti- 
tude was being controlled automatically. 
The capsule began to drift in right yaiv 
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at the rate of about 1 deg./sec. When 
a 20 deg. right yaw attitude was reached, 
the capsule re-oriented itself on the 
proper flight path. 

Col. Glenn decided to go into the 
fly-by-wire mode, which is basically a 
manual control linked through the auto- 
pilot from the pilot’s three-axis control 
stick. 

His motions were converted to 
electrical signals, which actuated valves 
in the hydrogen peroxide reaction jets. 

Manual System 

The fully manual system, which Col. 
Glenn used in the iatc stages of his 
third orbit, mechanically links the pilot's 
movements of the stick to proportional 
throttle valves in front of reaction jet 
thrust chambers. 

Separate jets are used for each atti- 
tude mode, and apparently the right 
yaw motor plugged and became inoper- 
ative in tne automatic mode. Col. 
Glenn simply overrode the automatic 
system with the fly-by-wire system, and 
he made the decision to extend the 
flight through all three orbits. 

The problem was similar to the one 
experienced in the MA-5 flight of the 
chimpanzee Enos last Nov. 29. when 


one of the roll jets apparently became 
plugged and the planned three-orbit 
mission was reduced to a two-orbit 
flight (AW Dec. 4. p. 27). 

The automatic control system uses 
two sets of yaw jets-one with a 1-lb. 
thrust for fine corrections and the other 
with a 24-lb. thrust for radical attitude 
changes. In the Enos flight, the feed 
system to the larger roll jet was expend- 
ing too much fuel because it was com- 
pensating for corrections not being 
made by the smaller jet, which was 
clogged. 

The faulty heat shield signal could 
have stemmed either from a micro- 
switch which gave a false signal or an 
electrical relay failure. 

Initially, the MA-6 launch date ap- 
peared to be headed for another 
weather postponement. A heavy cloud 
layer covered the launch area, although 
weather in the recovers' areas was con- 
sidered well within limits. At about 
8 a.m., winds aloft had cleared most of 
the clouds from the sky, but then a 
succession of technical problems made 
it appear certain that the launch could 
not be made in time to complete three 
orbits. Col. Glenn had entered the cap- 
sule at 6:01 a.m. 


NASA had said last month that it 
probably would not attempt three orbits 
if the flight began after 9:50 a.m., but 
said there were a few minutes of leeway 
in the takeoff time for a three-orbit 
flight, depending on weather in the 

The hatch had to be removed when 
one of the bolts broke, and later 10 
gal. of RIM fuel had to be added to 
the tanks. An overload on the Bermuda 
computer— used as backup for the God- 
dard Space Flight Center command 
station— blew a fuse, which had to be 
replaced. 

Earlier, the Atlas rate beacon trans- 
ponder heated up too quickly and was 
replaced, and Col. Glenn’s lip micro- 
phone, used as a respiration rate indi- 
cator, was replaced. 

It was necessary to top off the fuels 
because a cold front passed through 
Cape Canaveral on Monday, changing 
the tank capacity’ after it had been 

The transponder replaced W3S one 
of two in the General Electric guidance 
system. The other, a pulse beacon, pro- 
vides position data. Rate beacon oper- 
ates through the autopilot to provide 
velocity data. 
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The launch itself was flawless. Robert 
R. Gilruth, Mercury director, said the 
Atlas booster performed perfectly. Hold- 
down arms restrained liftoff for about 
5 sec. while the engines built up thrust 
to some 567,000 lb. At about 60 sec. 
after ignition, the vehicle went through 
its maximum dynamic pressure zone 
(55,000-40,000 ft.) with no unexpected 
buffeting. Booster engine cutoff came 
at about 150 sec., just after the vehicle 
pitched over at an altitude of about 56 
mi. Powered flight continued until 500 
sec. after launch to an altitude of about 
100 mi., just above perigee. 

The spent Atlas spaceframe followed 
the Mercury capsule into orbit, but the 
astronaut saw it tumbling, and it was 
not expected to remain in orbit for 
more than one cycle. 

As sustaincr and vernier engines shut 
down, the clamp ring holding the cap- 
sule to the booster was explosively 
broken, and separation occurred when 
the acceleration rockets in the capsule 

The astronaut experienced about Sg 
acceleration during launch, and slightly 
more than 8g during re-entrv. At 
orbital insertion, the capsule was turned 
180 deg. so that the blunt face was 
forward, and oriented 54 deg. above the 
orbital plane. 

Attitude control was automatic until 
the approach to Guavmas in the first 
orbit and from this point it was cither 
fly-by-wire or manual. 

The astronaut sampled food-malt 
tablets, semi-solid applesauce and a 
beef-vegetable mixture-early in his first 
orbit, at 10:09 a.m. as he was approach- 
ing the Kano, Nigeria, tracking station. 



The fruit and meat were in aluminum 
tubes. 

After the fourth Mercury-Redstone 
flight, piloted by USAF Capt. Virgil I. 
Grissom last July, in which the capsule 
sank after shipping water. National 
Aeronautics and Space Administration 
made significant changes in recovery 
techniques. A basic rule remained the 
same, however— the ship or helicopter 
closest to the impact point was to make 
the recovery. 

Col. Glenn’s personal equipment kit 
was considerably larger than those used 
by Cdr. Alan B. Shepard, Jr., and Capt. 
Grissom on their ballistic flights. Medi- 
cal equipment included hypodermics 
containing morphine to be used as a 
painkiller; wyaminc, a stimulant; and 
tigan, an anti-motion sickness drug. He 
did not use any of these. The astronaut 
was scheduled to urinate sometime dur- 
ing the flight as one of the biomedical 
performance tasks. There was no im- 
mediate report on the results. 

The destroyer Noa retrieved the cap- 
sule and its pilot by coming alongside 
and hooking a lifting bail in the capsule 
neck by means of a ‘‘shepherd’s crook” 
attached to an aluminum pole. 

The capsule was hoisted on board by 
boat davits. Crew of the Noa helped 
Col. Glenn attempt to get himself out 
through the neck, since blowing of ex- 
plosive bolts holding the emergency 
door results in some deformation of 


the capsule. Exit through the neck in- 
volves removing a pressure bulkhead, 
lifting the instrument panel and push- 
ing the empty parachute canister out. 
This could not be done, so a line was 
tied around the capsule afterbody and 
the door was blown. The line prevented 
the door from becoming a hazard. 

Col. Glenn skinned his knuckles— 
the only injury he suffered— when he 
pulled the escape hatch actuator. He 
spent 50 min. talking into a tape re- 
corder on the destroyer, and arrived 
on the carrier Randolph at 5:44 p.m. 
after being transferred by helicopter. 
He remained on the carrier until 
8:04 p.m. 

The pilot said he became slightly 
overheated in his pressure suit during 
the orbital flight, and kept the suit 
temperature down to an average of 67F. 

Cabin temperature during the flight 
varied considerably from day to dark, 
from about 90F to 1 08F. Early reports 
on immediate postflight physical exami- 
nations indicated Col. Glenn came 
through this mission with no abnormali- 

Thc formal physiological debriefing 
and physical examinations took place at 
Grand Turk Island in the Bahamas. 
Vice President Lyndon Johnson was 
to greet Col. Glenn there, and Presi- 
dent Kennedy was planning to meet 
the astronaut here at Cape Canaveral 
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Communications Provide MA-6 Narrative 


Following excerpts from communica- 
tions between Lt. Col. John H. Glenn, 
Jr., and ground stations and announce- 
ments by the Mercury control center 
provide a narrative account of the first 
U.S. orbital flight: 

Mercury Control: This is Mercury 
control. T minus 1 min. and counting. 
All systems are reported in a go position. 
John Glenn is ready. . . . T minus 30 
and counting. The Mercury space cap- 
sule umbilical is out. We arc at T minus 
19 sec. T minus 10 sec., 8, 7, 6, 5, 4, 
3, 2, 1, 0, ignition, liftoff. The MA-6 
vehicle has lifted off, trajectory looks 
good. The MA-6 is off the launch pad 
at 47 min. after the hour, it is climbing 
nicely, all systems are reported go. The 
MA-6 vehicle is climbing freely. The 
trajectory is going O.K.. the MA-6 ve- 
hicle is still climbing nicclv, it has 
passed through the area of maximum 
dynamic pressure. Pilot John Glenn is 
reporting all systems go. . . . John Glenn 
reports the flight very smooth now. The 
MA-6 launch vehicle is proceeding on 
its pre-planned trajectory. John Glenn 
reporting his cabin pressure is now 
holding at 6.1 psi. 

Booster engine cutoff has been con- 
firmed by the pilot. Telemetry indica- 
tions in the Mercury control center con- 


firm booster engine staging. The pilot 
has confirmed booster engine staging. 
The pilot reports that the escape tower 
has separated. All telemetry in the Mer- 
cury control center confirms that the 
tower has separated. The MA-6 vehicle 
is now climbing on its trajectory 2 min. 
and 3 see. of flight time. It is on its 
pre-planned trajectory-. The pilot reports 
that the g-forces are building up. Ber- 
muda reports that it has acquired tele- 
metry signals from the spacecraft. 

John Glenn reports everything looks 
good. The MA-6 vehicle is climbing 
nicely on its trajectory. John Glenn re- 
ports his fuel system as planned, his 
oxygen system is all O.K, He reports 
his electrical power all O.K. Our Ber- 
muda station reports it has a track on 
the MA-6 vehicle. Glenn's cabin pres- 
sure now holding at 5.8 psi. . . . The 
MA-6 vehicle is approaching its sus- 
tainer engine cutoff point. 

From the Mercury spacecraft, the sus- 
taincr has cut off as planned. John 
Glenn reports zero g: "I feel fine.” 
He says the view is tremendous. Glenn 
reports he can see the booster turn 
around behind him. He advised that 
the sight of the booster behind him 
was a beautiful sight to see. 

John Glenn reports he can see a very 



ILLUMINATED FLIGHT MAP at Me 

as having just passed Australia, lower 


large cloud pattern back towards Cape 
Canaveral and says it is a beautiful 
sight. . . . Now reports his spacecraft 
has turned around, the blunt heat shield 
facing the direction of flight and is tilted 
up about 34 deg. above horizontal. 
This is the desired pre-planned orbital 
attitude. All indications are that we will 
be able to confirm orbit within a couple 
of minutes. . . . Atlas 109D carrying 
the Friendship Seven spacecraft cut its 
final [vernier] engine approximately 503 
mi. east of Cape Canaveral at an alti- 
tude of approximately 100 mi. Its ve- 
locity at that time was approximately 
17,500 mph. That means that the orbit 
of the Friendship Seven spacecraft will 
vary from a low altitude of about 100 
mi. to peak altitude of about 160 mi. 
We estimate at this time that the period 
of the orbit will be about 89 min. . . . 

First Tape Recording of Capsule 
Communications: 5, 4, 3, 2, 1, zero, 
liftoff. The clock is operating. We arc 
under way. We are programing O.K. It 
is a little bumpy along about here. Back- 
up clock has started. Coming into high 
gear a little bit. A little contrail went 
by the window, or something. Flight 
path is very good. Pitch 43. Coming out 
real fine. Flight very smooth now. Flight 
path is good. Cabin pressure is holding 
at 6.1. Have had some oscillations but 
they seem to be damped. The clock is 
2 min. and the fuel is 102/101 [normal 
and emergency supply] oxygen 7S/102. 
Gs are building up to six. I see the tower 
go. I saw the smoke go by the window. 

Flight path looks good. Retrojcttison. 
Emergency retrojcttison slips off. Flight 
path looks good. Steering is good. Gs 
starting to build up a little bit. Oxvgcn 
78/100. All voltages above 2.5, amps 
2.6. Pitch minus 3. [Ground to capsule: 
check that minus 7 on your minus 3] 
Roger seven. Cabin pressure holding at 
5.8. I am in good shape. All systems go. 
Oxygen 78/100. Cabin pressure holding 
steady at 5.8. Amps is 2.6. Zero g and I 
feel fine. Capsule is turning around. Oh, 
that view is tremendous. Capsule turn- 
ing around and I can sec the booster 
doing turnarounds just a couple of hun- 
dred yards behind. It looks beautiful. 
[Ground to capsule: you have a go of 
at least seven orbits.] Can see clear back, 
a big cloud pattern away back across 
the Cape. Beautiful sight. 

Mercury Control: As the capsule 
passed in the vicinity of the Canaries, 
John Glenn reported "I am very com- 
fortable. All systems are O.K.” He re- 
ported that the horizon was a brilliant 
blue and he had the Canaries in sight 
out through his window. He also said 
he had a beautiful view of the African 
coast and part of the Canaries were ob- 
scured by clouds . . , Speed of the 
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Friendship Seven spacecraft is now 17,- 
545 mph. All information wc have as 
of this time indicates the mission is pro- 
ceeding as planned. 

Second Tape Recording: Fuel flow is 
90/98. Roll of 2 deg. right. The rates 
arc all indicating zero. I am on ASCS 
at the present time. The clock is still 
set for time period for retrograde of 4 
plus 32. I have a retrograde time O.K. 
from Bermuda. Cabin pressure is hold- 
ing steady at 5.7. Cabin air 90F. Rela- 
tive humidity 30, coolant quantity 68. 
Suit environment is 65- Suit pressure 
is indicating 5.8. Temperature is 60 on 
the suit. I am very comfortable. 

Third Tape Recording: All frequen- 
cies are on automatic. The pressure 
regulator is still in the in position. 
Launch control is off. Panel positions 
are normal. Fuel flow is 90/98. Roll 
zero. Yaw 3 deg. right. Pitch 33 deg. 
The rates are all indicating zero. The 
clock is still set for time period for retro- 
grade of 4:30:28. I have a retrograde 
time O.K. from Bermuda. 

Cabin pressure holding steady at 5.7. 
Cabin air 90F. Relative humidity 30. 
Coolant quality 68. Suit environment 
is 65. Cabin pressure indicating 5.8. 
Primary oxygen is 78. secondary 102. 
Ammeters indicating 2.3 .. . The hori- 
zon is a brilliant blue. There. I have 
the [African] mainland in sight at the 
present time coming up on the scope 
and have the Canaries in sight through 
the window and picked them up on the 
scope just before I saw them out the 

Mercury Control: A report from Kano 
station indicates that the astronaut's 
status is go. He sounds like he is in 
excellent voice, his heart action is ex- 
cellent and we have an indication he 
did his first eating as he passed over 
Kano. He performed a yaw maneuver 
and has exercised the manual control 
system. Friendship Seven made initial 
contact with the Indian Ocean ship at 
10:28 EST. All the information here 
at this time indicates the flight is pro- 
ceeding normally. All of our contacts 
with the pilot indicate that he is feeling 
fine. Our flight surgeon here at the 
control center, looking at data fed him 
from the control network, indicates the 
pilot is in a completely normal situa- 
tion and proceeding in an excellent con- 

. . . Glenn is now in voice contact 
with Astronaut Gordon Cooper, who 
is the communicator at Muchea [Aus- 
tralia]. In the conversation, John has 
indicated he is doing well. ... ‘‘I am 
having no problems at all." He de- 
scribes his sighting and talked about 
cloud cover after he passed over the 
coast of Africa and the Indian Ocean. 
He reported a high glare on the night 
side or the world ... It is reported that 
he has observed very bright lights, and 
from his discussion with Gordon 


Cooper, assumes that he is observing 
the city of Perth, Australia. In a mes- 
sage to' Gordon Cooper, he said "thank 
everybody for turning them on." 

Tape Recording of Glcnn-Cooper 
Conversation: Hello, Coop, this is 
Friendship Seven reading von loud and 
clear. Roger, Friendship Seven, this is 
Coop . . . How arc you doing. Colonel? 
We are doing real fine up here, every- 
thing is going real well. Very good, 
John, vou sound good. Control fuel is 
90/100. oxygen is 75/100. Amps are 
2.2. All systems arc still go. Having no 
problems at all. Control system operat- 
ing fine. Do you have any landmark 
observation? I was just making some 
for the recorder, and the only unusual 
thing I have noticed was the rather 
high, what appeared to be a haze layer, 
up from 7 or S deg. above the horizon 
on the night side ... I had a lot of 
cloud cover coming off Africa. It has 
thinned out considerably now, and al- 
though I can’t definitely see, there is a 
lot of moonlight here that reflects off 
of what clouds there are. Did you have 
your visor closed? I did have it open for 
a little while. It is closed now. Cabin 
pressure is holding in good shape. Relay 
inverter is 180 deg. That sure was a 
short day. That was about the shortest 

Do you have time to send us a blood 
pressure reading? Stand bv. I am already 
sending it to be picked up. Roger, you 
are in good shape. Just to my right I 
can see a big pattern of light. Appar- 
ently right on the coast . . . That is 
Perth and Rockingham you see there. 
The lights show very well. On down to 


the south and inland, I can see lights. 
There are two, actually four patterns in 
that area. Also coming in sight in the 
window now another one. almost down 
under me. The lights are very clear 
from up here. Wc have your blood 
pressure read . . . Let's have the results 
of your physiological tests. I have had 
no ill effects at all yet . . . No nausea or 
discomforts whatsoever. 

Mercury Control: During the voice 
broadcast between Glenn and Guaymas. 
[Mexico] Glenn reported he had ob- 
served some small particles near the 
capsule moving at approximately the 
same speed as it came through the sun- 
rise phenomena. These particles caused 
him no difficulty, but he did observe 
them during the flight. They appeared 
to glow in the sunrise. 

As he passed across the southern part 
of the U. S., Glenn reported some 
minor difficult)' with his attitude con- 
trol system. As of this time, Glenn is 
manually flying his spacecraft on what 
wc call fly-bv-wire, a form of automatic 
pilot device ... He reported that it 
was very smooth and that he was not 
haring any trouble controlling the space- 
craft. As he passed across the East Coast 
of the United States, he reported he 
had a beautiful view of the coast . . . 
Based on data recorded for the first 
orbit, we have a period of 88 min. 29 

... At the time Glenn made contact 
with the Canary Islands tracking sta- 
tion. he reported his status was excel- 
lent. He was maintaining control of 
the spacecraft by using his manual fly- 
by-wirc system. He was asked by the 
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ground controller to take a deep breath 
so that we might get an indication of 
his respiration rate. His answer was 
"Roger, taking a deep breath." Appar- 
ently John was getting quite a bit of 
sunshine through his window. He re- 
ported that the sun was bright and he 
was feeling pretty warm as a result of 
the sun streaming through the window. 

Aside from the problem that we are 
having with his attitude control system, 
and these apparently are not serious be- 
cause he is maintaining good control 
over the spacecraft, all systems appear 
to be operating properly. 

Drift Reported 

Tape Recording of Conversation be- 
tween Glenn and Astronaut Alan S. 
Shepard, Jr., at Mercury Control: ... I 
am going on By-by-wire so I can control 
more accurately. It just started as I got 
to Guaymas and it appears to drift off 
raw to the right at about 1 deg. per sec. 
It would go over to attitude of about 
20 deg., then hold, and then when it 
hits at about a 20 deg. point, it then 
goes into orientation mode and comes 
back to zero, and it was cycling back 
and forth in that mode, I am on fly-by- 
wire now, I am controlling manually. 
Do you have retrofire times for 2B and 
2C? [emergenev landing areas] Nega- 
tive. O.K., 2B— 01:30:00 and 2C- 
02:05:59 . . . What appears to have 
happened is, I believe I have 1-lb. thrust 
in left yaw, so it drifts over out of limits 
and then hits it with the high thrust. 
We concur here, recommend you re- 
main fly-by-wire. Roger, am remaining 
fly-by-wire. Controlling manually on 
fly-by-wire, having no trouble control- 
ling, very smooth and easy, it controls 
very nicely. 

fly-by-wire autogvro is normal. All 
T handies are in, retro-delay is normal. 
1 have a beautiful view out of the win- 
dow of the coast at the present time, 
am just departing, can see away down 
across Florida, cannot quite see the 
Cape yet. Continuing this report, there 
are no sequence panel lights showing, 
only abnormal position landing bag is 
off, the EPI is indicating O.K., the con- 
trol fuel is 80 auto, 100 manual. Retro- 
grade time set in is 04:32:28. . . . Cabin 
pressure 5.5 and holding nicely. Cabin 
air is 95, relative humidity is 20 . . . 
temperature is 67 on the suit. Oxygen 
is 70/100, amps are 2.2. The only real 
unusual thing so far, besides ASCS 
trouble, were the little particles, lumi- 
nous particles, around the capsule. Just 
thousands of them right at sunrise over 
the Pacific. 

Mercury Control: . . . Fly-by-wire is 
the system in which the pilot moves 
the control handle. This sends a signal 
to a type of black box system, which in 
turn operates the valve. This is differ- 
ent from the manual system, in which 
the astronaut also controls the handle. 


but the connection with the valve is by 
mechanical linkage. In (ly-by-wirc, he 
controls the handle electronically. 

Tape Recording of Conversation be- 
tween Glenn and the Canary Island 
Tracking Station: Have Cape Verde 
Islands in sight off my left. Your medi- 
cal status is excellent. The sun is com- 
ing through the window and is very 
warm where it hits the suit. I get quite 
a bit of heat from it ... I have no prob- 
lem at all controlling on the horizon. 

Mercury Control: . . . We are con- 
tinuing to analyze the difficulties in the 
attitude control system. The fact that 
the pilot is on board and has the ability 
to analyze his problem and take judg- 
mental corrective action is a demonstra- 
tion of the value of man in space flight. 
We will continue to analyze the prog- 
ress of the flight and make our decisions 
to make sure that we fly the mission as 
best as possible. . . . 

In a voice contact broadcast and re- 
layed remotely to the control center. 
Astronaut John Glenn reported he is go 
for another orbit. Our analysis of the 
situation at this time is that we are in 
a go condition. Our flight director, Chris 
Kraft, has made a preliminary decision 
at this time that we are go and will 

Tape Recording of Conversation be- 
tween Glenn and Astronaut Walter M. 
Schirra at Pt. Arguello, Calif.: ... I had 
some erratic ASCS operation and I 
caged and uncaged on the night side 
and it appears to be working very well 
now, although I was drifting again in 
roll a moment ago. It appears to have 
corrected itself in roll, without my cag- 
ing it again. . . , Your roll is 5 left, 
yaw 3 right, pitch minus 32 ... I ap- 
peared to have a drift in the scope 
[Ground: Apparently it is more difficult 
to pick up drift than I thought it would 
be. Your best bet is to look out the win- 
dow and get something moving away 
from you out the window . . . you un- 
derstand that your capsule elapsed time 
is running about a second slow com- 
pared to EET] No, I was not aware of 
that on the elapsed time . . . [The tape 
was unclear during this transmission 
when Schirra and Glenn were discuss- 
ing changes in the retrofire setting] 
[Schirra: We recommend for the third 
orbit that you use the gyro as vou de- 
sire ... so that in the event that the 
scanners in ASCS do not program 
properly, you may use the gyros for 
your attitude reference . . . Also, we rec- 
ommend that you allow capsule to drift 
on manual control to conserve fuel.] 

Tape Recording of Glenn’s remarks 
to Astronaut Virgil I. Grissom in Ber- 
muda: I have the Cape in sight. I can 
see the whole state of Florida just laid 
out like a map. Beautiful. I can still 
see clear back to the Mississippi delta 
... It looks like we will have no prob- 


Tapc Recording of Glenn-Coopcr 
conversation: I ley Gordon, I want you 
to send a message for me. Send a mes- 
sage to the Commandant of the U. S. 
Marine Corps that reads: Have four 
hours required flight time. Request 
flight check be prepared for me. 
. . . What is your opinion on the general 
problem, John? I don’t know. I want 
to start lining up just as carefully as I 
can here in a minute to sec whether the 
scanners will pick it up and correct it so 
we have a retrofire. If not, I will align 
it myself. [Ground: I give you a recom- 
mended change of retrofire to 04:32:37.] 

Mercury Control: . . . The retrorockct 
sequence was initiated at 2:20 EST. 
Retrofiring attitude was assumed, and 
the three rctrorockcts have fired. This 
has been confirmed by the pilot and our 
telemetry here in the Mercury control 
center. John Glenn’s comment was 
that it felt like it was going to send 
him clear back to Hawaii . . . We have 
instructed Mr. John Glenn to retain 
his retrorockct packet until he gets over 
Texas. This is a precautionary measure 
to further check on the erroneous 
switch location information we had 
earlier. John feels that he held his atti- 
tude properly during the retrofiring 
process, and says that he can see the 
coast of California. 

Flight Plan 

He is now reporting cloud cover 
down toward Mexico ... On the basis 
of his present flight plan, we would 
estimate a landing at approximately 
37 or 3S min. after the hour . . . We 
have advised him that the weather in 
his landing area involves one tenth 
cloud cover and 10 mi. visibility. This 
should not present any hazard at all 
during the landing operation ... He is 
now maintaining control of his space- 
craft using the fly-by-wire system as a 

We estimate that the Friendship 
Seven spacecraft is now encountering 
the atmosphere above the east coast 
of Florida . . . We estimate that an 
ionization layer involved in the re-entry 
process is prohibiting us from having 
direct communication with him. We 
have an indication that receiving equip- 
ment at Grand Bahama Island is re- 
ceiving beacon transmissions from the 
spacecraft. We are not receiving any 

the basis of his present flight trajectory, 
we estimate that he will land about a 
mile from a destroyer associated with 
the USS Randolph at the end of the 
third orbit . . . We have established 
good voice communications with Astro- 
naut John Glenn. His comment just 
a second ago was "Boy, that was a 
real fireball." 

[Glenn landed at 2:43 p.m. He was 
picked up at 3:04 p.m. and came out 
of the capsule at 3:24 p.m.] 
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U. S. Offers Russia Space Cooperation 


Washington— Most significant reac- 
tion to the orbital flight of Marine Col. 
John H. Glenn, Jr., last week was an 
official exchange of suggestions between 
Soviet Premier Nikita Khrushchev and 
President John F. Kennedy that the 
U. S. and the Soviet Union cooperate 
in the peaceful exploration of space. 

Premier Khrushchev made the sugges- 
tion in a cable to President Kennedy 
that offered “hearty congratulations” 
to Col. Glenn. Soviet Cosmonauts 
Maj. Yuri Gagarin and Maj. Gherman 
Titov also sent congratulations, as did 
more than 30 heads of state. 

The President welcomed Khrush- 
chev’s statement, lie said he believed 
in strong support of the United Na- 
tions in space efforts, but said that 
"special opportunities and responsibili- 
ties” hill on the U. S. and Russia. 

"I am instructing the appropriate 
officers of this government to prepare 
new and concrete proposals for immedi- 
ate projects of common action, and I 
hope that at a very early date our repre- 
sentatives may meet to discuss our ideas 
and yours in a spirit of practical cooper- 
ation,” the President said. 

The President also pointed out that 
the U. S. has offered to cooperate with 
Russia and other nations as long ago 
as 1958, and said he could not predict 
whether the current "general expres- 
sions" would be transformed into speci- 
fic agreements “until we sec whether 
the rain follows the warm wind in this 

The President was to fly to Cape 
Canaveral, Fla., late last week to con- 
gratulate Col. Glenn. They were then 
to fly here Feb. 26 and the astronaut 
was to address a joint meeting of Con- 
gress. He will be the first astronaut to 
do so. Both houses passed resolutions 
commending him for his “personal 
courage, skill and dedication in the 
cause of scientific achievement in his 
successful and epoch-making three or- 
bital flights." An elaborate Washington 
reception was planned for Glenn and 
the other astronauts. 

Shortly after Col. Glenn's flight 
ended, the President expressed “gre t 
happiness and thanksgiving" and added 
"a word for all those who participated 
. . . They faced many disappointments 
and delays— the burdens upon them 
were great— but they kept their heads 
and made a judgment and I think their 
judgment has been vindicated. 

"We have a long way to go in this 
space race,” the President said. “We 
started late. But this is the new ocean, 
and I believe the United States must 
sail on it and be in a position second 

Much of the reaction around the 


world centered on the fact that the 
launching and all the delays preceding 
it were made known to the public. Rus- 
sia did not jam Voice of America radio 
broadcasts reporting the flight. Com- 
munist China maintained a 17-hr. sil- 
ence and then allowed Radio Peiping 
and newspapers to report the flight. 

The U.S. issued through 300 post 
offices a secretly-prepared stamp com- 
memorating the man-in-space program 
at the moment when Col. Glenn landed 
-the first previously unannounced com- 
memorative U.S. stamp to be issued 
simultaneously with the event it me- 
morialized. 

Hugh I.. Drydcn. deputy administra- 


By Russell Hawkcs 

San Diego, Calif.— General Dynamics 
Atlas 109D, which boosted Marine Lt. 
Col. John II. Glenn, Jr., into the first 
manned Mercury orbit, was modified 
and constructed of selected components 
in an effort to ensure reliability and 
safety for the manned space mission. 

Most significant modification to the 
basic Atlas missile was the installation 
of an Abort Sensing and Implementa- 
tion System (ASIS) to trigger the cap- 
sule escape sequence automatically 
(AW Sept. 25, p. 96). Another major 
modification was strengthening of skin 
segments in the conical front section of 
the booster to withstand the drag and 
the impingement of shock waves pro- 
duced by the unusual aerodynamic- 
shape of the Mercury capsule and its 
escape tower at supersonic speeds. The 
shock wave effect was discovered when 
it resulted in the failure of MA-2. 

The man-rating program conducted 
by General Dynamics/ Astronautics to 
convert a vehicle designed primarily as 
an expendable weapon into a means of 
human transportation included a search 
through the entire production output of 
67 key components for those that con- 
formed most closely to specification. 
Nothing requiring rework was used. The 
chosen items were marked with a char- 
acteristic decal and reserved for the 
Mercury program. The same policy was 
applied to missile 107D. which is slated 
to launch the second Mercury orbital 
flight, and will be applied to all future 
Atlases assigned to Project Mercury. 

Atlas ballistic missiles are sometimes 
shipped to Cape Canaveral, Fla. and 
other bases short of components that 
are being delayed for modification and 
arc shipped later for installation at the 


tor of the National Aeronautics and 
Space Administration, said at Cape 
Canaveral: “This is a historic day, a 
beginning, a first step. One day we will 
look on the Mercury capsule as wc do 
today on the Wright'brothcrs" airplane." 
Walter G. Williams. Mercury opera- 
tions director, said: “Today I feel like 
the dav school let out. The mission 
was 100% successful when John Glenn 
stepped out on the deck of that 
destroyer;” 

Brainerd Holmes, director of NASA’s 
office of manned space flight programs, 
said the flight was “a tremendous testi- 
monial to the engineering capability of 
the United States." 


launch site. This will not be done in 
the case of the Mercury boosters. They 
are to be launched exactly as they come 
from the plant except when malfunc- 
tions during pre-launch tests require 
last-minute changes. 

A total of 117 Atlas launches has 
been made, of which 79 are described 
by General Dynamics as successful and 
25 as partially successful. Because of 
the short duration of missile flights, 
there is no more than 10 hr. of total 
flight test data on the Atlas. Later E 
and F models were not adopted for the 
Mercury program because most of their 
modifications were intended not to im- 
prove safety and reliability but to pro- 
vide greater military performance. 

Other changes to the D-model Atlas 
used in the Mercury program include: 

• Removal of the retrograde rockets 
which assures a clean separation of the 
military rocket and its warhead. In the 
Mercury program, posigrade rockets on 
the capsule serve this purpose. 

• Modified autopilot functions to allow 
for the effect of the odd-shaped Mer- 
cury capsule on vehicle dynamics. 

• Addition of more backup circuitry in 
electronic systems and wider use of 
solid state components in an attempt to 
improve reliability. 

The final provision for the safety of 
the astronaut is in the various manual 
and automatic abort or escape systems. 
The last link in all these systems is the 
three-nozzle Lockheed Propulsion Co. 
solid-propellant rocket at the top of 
the escape tower. There is no back-up 
for this rocket, but it was designed 
especially for reliability at the expense 
of performance and sophistication. 
None has been known to fail in tests. 
To protect against igniter failure, this 
component is duplicated. 


Reliability Given Highest Priority 
In Preparing MA-6 Atlas Booster 


AVIATION WEEK 


SPACE TECHNOLOGY, February 26, 1962 


Importance of Man-in-Space Flight 
Shown by Glenn’s Performance 


Cape Canaveral, Fla.-Pilot perform- 
ance in the Mercury Atlas 6 mission was 
as good as that on any experimental mis- 
sion flown by a test pilot, Walter G. 
Williams, Project Mercury operations 
director, said last week. 

Williams was instrumental in devel- 
opment of the X-series aircraft and he 
headed the high-speed flight research 
station at Edwards AFB under the old 
National Advisory Committee for Aero- 
nautics and the National Aeronautics 
and Space Administration for several 
years before lie was named to his pres- 
ent job in 1960. 

Research Areas 

Marine Lt. Col. John H. Glenn, the 
MA-6 astronaut, was given a complex 
set of tasks in eight critical research 
areas, and his performance was consid- 
erably more extensive than planned be- 
cause he was forced to control the cap- 
sule manually for more than half of his 
flight. 

Col. Glenn performed two experi- 
ments to determine if the report of 
nausea made by Soviet Cosmonaut 
Gherman Titov on his 17-orbit flight 
last August is a condition that occurs 
generally after extended weightlessness. 
The U. S. pilot ate solid malt tablets 
and liquid and semi-solid fruit and 
meat from tubes midway through his 
first and second orbits to demonstrate 
that weightlessness docs not cause an 
upset stomach. He also made quick 
head movements in an attempt to trig- 
ger any inner ear response. 

Lt. Col. Stanley White, chief of the 
Mercury life systems division, said Col. 
Glenn had no problems, was completely 
in command throughout the flight and 
kept his sense of humor. 


Performance Tasks 

Research areas in which the astronaut 
was given performance tasks were: 

• Systems management, calling for pilot 
determination of which primary and 
which backup systems should be acti- 
vated during the flight for attitude con- 
trol, environmental control, electrical 
power and communications. Col. Glenn 
excelled in this area when he activated 
the fly-by-wire attitude control system 
following a failure in the automatic sys- 
tem (see story p. 30). 

Systems management function is es- 
sentially one of monitoring basic com- 
ponents throughout the flight and using 
emergency procedures to offset failures. 

• Sequence monitoring, a task which 
gives the pilot manual override of the 
automatic sequencing program. 

• Attitude control during orbit, firing 


the retrograde rockets, oscillation damp- 
ing during re-entry and recovery from 
any tumbling. 

• Navigation, in which the pilot used 
external reference points on the earth 
and in the sky to maintain a precise fix 
on his position. 

• Communicating, which involved re- 
sponding to ground communications 
and transmitting data to ground sta- 

• In-flight research, including evalua- 
tions of capsule performance, observa- 
tion of the space environment and re- 
porting on physiological symptoms 
throughout the flight. Col. Glenn used 
a hand-held camera and four rolls of 
film for photography from the capsule. 
Me also exercised with a large rubber 
band and took his own blood pressure 
before and after exercise. 

Col. Glenn used techniques learned as 
a test pilot and in Mercury training to 
reduce the effects of multiple g-forces, 
isolation and rc-entrv and post-landing 
heat in the pressure vessel. 

Task Force to Study 
Labor Cost Allowance 

Washington— Labor Secretary Arthur 
Goldberg announced establishment of 
an inter-governmental task force to 
study policy on contract allowances for 
labor costs in a speech last week to a 
joint conference of 300 leaders of the 
two major unions in the aerospace field. 

It will be headed by Goldberg, and 
include representatives from the De- 
fense Department, National Aeronautics 
and Space Administration; and Federal 
Aviation Agency. 

In a later statement, the two unions 
—International Assn, of Machinists 
and United Automobile, Aircraft and 
Agricultural Implement Workers of 
America— urged the President to also 
appoint a labor-management committee 
to determine an approach to the prob- 
lem of economic insecurity for workers 
in the aerospace industry. It proposed 
that the government finance lay-off pay- 
ments due to procurement shifts and 
cancellations. According to the state- 
ment, the maximum lay-off benefit of 
5500 in the aerospace field compares 
with 57,200 in other industries. 

Other developments included: 

• Rep. Frank Kowalski (D.-Conn.) in- 
troduced legislation which would ban 
employers from charging strike costs to 
government contracts. Kowalski has 
charged that Defense Department plans 
to pay United Aircraft Corp. 57.3 mil- 


lion for I960 strike costs, including 
overtime to strikebreakers, training, 
spoiled work and recruiting costs. 

• Joint IAM-UAW conference adopted 
a comprehensive program for bargain- 
ing on 26 labor-management agree- 
ments due to expire this year. It calls 
for extensive wage and security benefits. 

U.S. Plans to Meet 
Varied War Threats 

Kennedy Administration has unveiled 
its blueprint for deterring all types of 
wars, with emphasis on strengthening 
the nation's ability to stop conflicts in- 
volving guerilla type warfare. 

Defense Secretary Robert S. McNa- 
mara, in a speech described by Pentagon 
officials as a major policy statement 
cleared by the President and Secretary 
of State, told the American Bar Founda- 
tion in Chicago Feb. 17 that the U. S. 
is determined to support such actions 
as the current conflict in South Viet- 
nam, where more than 3,000 American 
military men are training and advising 
local troops. 

McNamara quoted from Soviet Pre- 
mier Khrushchev’s Jan. 6, 1961, speech 
to the Soviet Communist Party Organi- 
zations in which he analysed three cate- 
gories of wars— world wars, local wars 
and liberation wars or popular uprisings. 
The latter are really wars of subversion 
or covert aggression, McNamara said. 

Khrushchev, he said, rejected all-out 
nuclear war as unthinkable and opposed 
local wars because they might grow into 
"a thermonuclear rocket war," but em- 
braced less drastic actions. 

McNamara said that the West's re- 
sponse to this threat cannot be a simple 
one, but must make use of many dif- 
ferent types of strategy and forces. He 
hinted that the United States has not 
yet achieved an effective balance of 
military power. He outlined what the 
U. S. could do in this manner: 

• Nuclear war. The U. S. already has 
a deterrent because it is “able to sur- 
vive a surprise nuclear attack and strike 
back with sufficient power to destroy 
the enemy target system.” Alternate 
command posts at sea and in the air 
are being provided to assure continued 
direction of strategic forces. 

• Local war. The U, S. must become 
ready to engage in large scale non-nu- 
clear warfare, he said, so as to keep 
such conflicts from growing into nuclear 
warfare. "However," lie said, "we will 
use nuclear weapons to prevail, if this 
becomes necessary." 

• Guerilla war. This requires "some 
shift in our military' thinking. We have 
been used to developing big weapons 
and mounting large forces. Here we 
must work with companies and squads 
and individual soldiers, rather than with 
battle groups and divisions.” 
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Glenn Flight Was Result of Vast 
Government-IndustryOrganizalion 

contractor and provides technical man- 
agement for the 18 tracking and tele- 
metry stations in the Mercury network. 
Technical assistants are Lincoln Lab- 
oratories of the Massachusetts Institute 
of Technology, Ford Aeronutronic. 
Space Electronics and Radio Corp. of 
America. The systems engineering con- 
tract is held by Bell Telephone Labora- 
tories, which also is responsible for 
communications and control displays. 

Other range contractors arc inter- 
national Business Machines, computer 
programing and simulation displays; 
Bendix Aviation, radar installation 
ground-air communications, telemetry 
and site display equipment, and Burns 
and Roc. Inc., site facilities, construc- 
tion and logistic support. 

Defense Department contribution to 
the Mercury project includes supply of 
1 5 Atlas D boosters and general booster 
support by Air Force Systems Com- 
mand’s Space Systems Division, a prime 
Navy recovery force of 82 aircraft and 
26 ships, plus an alert to all ships in 
the Atlantic and Pacific steaming under 
the capsule track; special weather facili- 
ties here, in Washington and Miami 
to collate data from all possible landing 
sites: Marine Corps, helicopters here 
and aboard recovery ships: a force of 
Army light amphibious vehicles (Lares) 
and crash boats in the abort area, and 
48 patrol and rescue aircraft and 63 
Air Rescue Service pararescue divers. 

In addition to top tier subcontractors 
providing systems and materials for the 
Mercury capsule, other major subcon- 
tractors arc: Beckman Instruments, oxy- 



Capc Canaveral, Fla.— Orbital flight 
of the Project Mercury manned cap- 
sule is the culmination of a national 
effort under the National Aeronautics 
and Space Administration which in- 
volves the operational skills of a half- 

thefechniral capabilities of 2.000 sepa- 
rate industrial organizations. 

tion lLb°ccuTufl n t durinVthc'ixist'v) 
months and forms the basis for man- 
agement and operation of NASA’s ad- 
vanced manned space flight projects- 
the 1 S-orbit Mcrcurv, two-man Gemini, 
and three-man Apollo spacecraft. 

The Mercury capsule industrial team, 
headed by McDonnell Aircraft Corp. 
as prime contractor, has these top tier 
subcontractors: AiRcscarch Manufac- 
turing Co., environmental control sys- 
tem; Atlantic Research, posigrade and 
pylon jettison rockets; Barnes Engi- 
neering Co., horizon scanners; Bell 

Collins Radio, communications system! 

“rvs 

hatch, and Perkin-Elme'r Corp.. peri- 
scope, and Radioplanc, recovers' svstem. 

Space Technology Laboratory is 
technical manager of the Atlas D launch 
vehicle. Ccncral Dynamics 'Astronau- 
tics provides airframes and launch. 
Rockctdvne. the engines, and General 
Electric and Burroughs, radio command 
guidance system. Aerospace Corp., is 
technical consultant. 

Western Electric Co. is prime range 


M i n neapol is-H oncy well 


gen sensors and charges; Camion Elec- 
tric, electrical plugs; Cincinnati 
Testing Laboratory, ablation shield; 
Connecticut Hard Rubber Co., impact 
skirt; Consolidated Electrodynamics, 
tape recorders and pressure transducers; 
Control Switch Corp., Cutler Hammer. 
Harris Manufacturing Co.. Haydon Co- 
Leach Corp., Lourdes Corp., Texas In- 
struments Metals and Controls Division 
and Microswitch, all of which provide 
switches; Corning Glass Works, win- 
dows; Donncr Scientific Corp- acceler- 
ometer; Dorsett Laboratory, oscillators; 
Eagle Picher, batteries; Filters, Inc., re- 
lays; Lockheed Propulsion Co., escape 
rocket; and General Controls, po- 
tentiometers. 

Others arc Grimes Manufacturing 
Co., light assembly: Intcrclectronics. 
static inverters; Kollsman, Inc. and Mil- 
liken, altimeters and cabin pressure in- 
dicators; Maurer, Inc., cameras: Olin 
Mathieson, explosive bolts: Pioneer 
Central, rate of descent indicator; Ray- 
mond Manufacturing Co., whip an- 
tenna: Thompson Ramo Wooldridge, 
amplifier; Transonics, transducers, and 
Thiokol. braking rocket. 

Major materials suppliers arc: Artra 
Aluminum Foundry, aluminum castings 
and forgings; Continental Metals. Inc.. 
and Titanium Metals Corp.. titanium: 
General Electric Metallurgical Products 
Department, Rend "41": Haynes-Stel- 
litc Co., Inconel X, Rene "41" and 
titanium: Johns Mansville Metals 

Corp., insulation; Ladish Co. Pacific 
Division, castings and forgings and Ray- 
chem Corp., electrical wires. 


Parker Is Confirmed 
In Disarmament Post 

Washington— Vice Adm. Edward 
Nelson Parker, former deputy director 
of strategic target planning at the 
Omaha headquarters of the Strategic 
Air Command, was confirmed by the 
Senate last week as an assistant director 
of the Arms Control and Disarmament 

He will head the Weapons Evalua- 
tion and Control Office, which is to 
weigh the effect of arms control and dis- 
armament proposals on the relative mili- 
tary position of the U.S. Adm. Parker 
served five years as deputy chief and 
chief of Defense Atomic Support 
Agency. 

Dr. Franklin Long has been named 
to head the Science and Technology 
Office, which is to conduct a program 
for implementation of arms control and 
disarmament through surveillance tech- 
niques. A 5150,000 contract has been 
let to Bendix Corp. to study techniques 
for monitoring production of strategic 
bombers and missiles. 

Long served on former President Eis- 
enhower’s Scientific Advisory Council. 
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U.K. Adds $200 Million to Defense Budget 


By Herbert J. Coleman 

London— British government last 
week boosted its defense budget by 
$200 million and moved its three mili- 
tary forces closer toward eventual com- 
plete integration. Nuclear deterrent 
force will shift from Royal Air Force 
Thor bases to airborne weapons car- 
ried by the V-bombcr fleet. 

A White Paper, presented bv Minis- 
ter of Defense I Iarold Watkinson, out- 
lined the British defense program for 
the next five vears in these terms: 

• Budget for 1 962-63 will be hiked S200 
million to S4.S billion, or 7% of the 
gross national product. A rough break- 
down is: Royal Navy— SI. 2 billion. 
Roval Air Fbree-Sl.6 billion. Roval 
Anil v-S 1.5 billion, Ministrv of Avia- 
tion-SfiOO million, and Ministry of Dc- 
fense— $64 million. 

• Bomber fleet, composed of Avro Vul- 
can and Handles' Page Victor V-bomb- 
ers, now capable of carrying nuclear 
bombs, will take over the deterrent with 
Avro Blue Steel standoff bomb, due 
this vear, and later the Douglas Skv- 
bnlt. due in 1965. 

• Defense forces will assume a task 
force profile in an effort to use max- 
imum forces in highly mobile states, 
combining RAF. Annv and Navv forces 
as often as possible. 

• Studies into possible military uses of 
space for communications and recon- 

• Design study has been ordered for a 
new type of aircraft carrier, and for a 


logistics support ship for the British 

• Beefup of Royal Air Force T ransport 
Command in long- and short-range 
capabilities, using de Havilland Comet 
4 and Vickers VC.10 jets, the Short 
Belfast four-engine turboprop, all for 
long range, and the Avro 748 twin-tur- 
boprop for medium and short ranges 
(see box below). 

• Emphasis on vertical and short 
takeoff aircraft for all three services, 
probably concentrating on two standard 
types— one fighter and one light trans- 

P nrt. An indication of this was a White 
aper comment that all RAF VTOL 
planes in the future must be capable 
of operating from naval carriers. 

• Tripartite agreement between the 
British. West Germans and United 
States to support development of the 
Hawker P.1127 VTOL fighter and its 
Bristol Siddclcv BS.53 Pegasus de- 
flected thrust engine, and also continu- 
ing development of the Rolls-Royce 
RB.162 purc-lift engine. 

Each country- will buy three P.l 1 27s 

for a total of nine airplanes. This is in 
addition to six already ordered by the 
Ministry of Aviation in Britain. 

Significance of this move is. in effect, 
another lease on life for the Pegasus, 
which has been 75% funded by the Mu- 
tual Weapons Defense Program. The 
money allocated was due to expire in 
June. 

Another important factor is purely 
political. The P.1127, as submitted in 


the NATO strike fighter competition, 
was hampered by the fact that it is 
all-British in both airframe and engine. 
The new agreement joins three major 
NATO powers in a single plane de- 
velopment. The NATO entry by 
Hawker is designated the P.l 134 and 
is powered bv the Bristol Siddelcv 
BS.100, a Pegasus follow-on of 38,000 
lb. thrust, against 15,000 lb. in the 
B8.33. The BS.100, still in the design 
stage, features duet burning in its four 
nozzles for Mach 2.4 pcrfonnance. 

Defense poliev in this decade will be 
to regard all VTOL aircraft in view of 
British Army needs, for close coopera- 
tion in the field, according to the 
White Paper. 

RAF Role 

Despite the move toward complete 
sctricc integration, admittedly gradual, 
the Royal Air Force will take a domin- 
ant strike and support role, starting 
with the V-bombcr fleet as the major 
deterrent. RAF will continue to fly 
maritime reconnaissance planes in co- 
operation with Royal Navy. 

Growing emphasis on air mobility 
will center more activity on RAF Trans- 
port Command and on the RAF’s heli- 
copter forces, which include the West- 
land Whirlwind and Belvedere, now 
in sendee, and the Wessex, currently 

The White Paper notes that the 
TSR.2 fighter, now under construction 
at various British Aircraft Corp. pro- 
duction plants, will come into RAF 
sen-ice in the mid-1960s, to replace the 
English Electric Lightnings now in 

An unknown factor in the British 
nuclear deterrent, blurred by unwilling- 
ness of top government spokesmen to 
discuss it. is the future of the RAF Thor 
bases now operational in the United 
Kingdom. However, there arc strong 
indications that the bases will be quietly 
dismantled when the V-bombcr force 
is entirely equipped with Skybolt. 
Political Question 

The question is politically touchy be- 
cause of heavy expenditures in the 
weapon since the 1957 White Paper 
turned the defense effort toward mis- 
siles, rather than manned aircraft. 

High mobility will be the keynote of 
future British army training, with in- 
creasing reliance on missiles such as the 
Malkara and Vigilant anti-tank missiles, 
and the Blue Water, still under devclop- 

In the Roval Navy, a design team is 
starting on development of a new car- 
rier, with a seven-year date to comple- 
tion. The carrier would replace HMS 
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Buccaneer. 

All submarines in the future will be 
nuclear-powered, although the plan for 
deployment is hunter-killer, rather than 
as missile-launching platforms such as 
Polaris submarines. Defense spokesmen 
kept the door open for such future de- 
velopment, explaining that the nuclear 
hunter-killer role will provide needed 
experience if the future plans call for a 
Polaris-type weapon. 

While Britain has allocated about 
10% of its defense budget to the nu- 
clear deterrent, the White Paper points 
out that the country faces a particular 
problem in its commitment of forces 
to NATO, in that deployment of forces 
overseas is a burden on balance of 

Future poliev is indicated in this 
statement: "During this [five-year] pe- 
riod, the proportion of these forces to 
he stationed on the mainland of Europe 
and in Britain respectively must depend 
to a large extent on the balance of pay- 
ments position. In effect, this reflects 
the trend toward high mobility of inte- 
grated forces, maintaining the European 
NATO commitment if possible, but 
from United Kingdom bases. Mean- 
while. strength of BAOR (British Amu- 
on Rhine) will be maintained, although 
further discussions with NATO are 
planned." 

To streamline the present command 
and staff setup, aimed at total integra- 
tion, the Ministry of Defense is replac- 


ing its Land/ Air Warfare Committee 
and Amphibious Warfare Headquarters 
with a new Joint Service Staff under a 
senior officer who will serve as director. 

The new Joint Service Staff will serve 
a committee comprising representatives 
of the naval, general, air and defense 
staffs under the chairmanship of the 
deputy chief of the defense staff, and 
responsible to the chiefs of staff. 

The White Paper said identity of the 
three services must be retained, but 
added that the present high degree of 
cooperation will necessarily be increased. 

U. S. Continues Flights 
Over Berlin Corridors 

Bonn-United States civil and mili- 
tary aircraft maintained normal flight 
schedules through the three Western 
air corridors into West Berlin last week 
despite Soviet threats and harassing 
tactics by Russian fighter aircraft. 

Civil aircraft had not been bothered 
by Soviet fighter tactics by late last 
week since they were flying at their 
normal operating altitude— above 7,500 
ft.— which the Russians have unsuccess- 
fully attempted to block off for their 
own use during specific time periods. 

Three Western airlines— Pan Amer- 
ican World Airways, Air France and 
British European Airways— fly through 
the corridors across East Germany and 
into Berlin on a scheduled basis. A 
Pan American official said last week that 
the airline’s flights into the city had 
been unmolested thus far. Opera- 
tions, he added, “have been perfectly 
normal, and we expect no change from 
our regular schedules.” 

Soviet fighter aircraft generally have 
been reported by lower-flying piston- 
engine transport aircraft of the U. S-, 
British and French air forces. Corridor 
rules stipulate a minimum altitude sep- 
aration of 500 ft., but a U. S. spokes- 
man said last week that the Soviet 
aircraft had failed to observe this re- 
quirement. 

The Russian aircraft involved were 
not officially identified, but they were 
believed to be MiG-19s. 

Since beginning their corridor push 
on Feb. 7, the Russians have made at 
least six demands for exclusive use of 
corridor airspace during specific periods 
of specific days. All have been declined 
by the U. S„ French and British author- 
ities on the grounds that no one country 
can impose such stipulations and that 
all flights must be handled on a flight- 
plan basis through the four-power air 
safety center in Berlin. The Russians, 
with representation on the safety center 
staff, have followed this procedure in 
the past. 

Over-all, the Soviet requests— gen- 
erally demanding exclusive use of the 
airways up to an altitude of 7,500 ft. for 

February 26, 1962 


3-4 hr. periods-have involved all three 
air corridors into Berlin. 

After their first demands were denied, 
the Russians apparently backed off but, 
after subsequent requests also were de- 
clined, the fighter aircraft began to 
appear in the corridor lanes without 
clearance through safety center chan- 
nels, and the Soviets warned that the 
West would be responsible for any “dis- 
agreeable" incidents. 

These Soviet flights were continu- 
ing late last week, but on at least one 
occasion general flight plans were filed 
with the safety center. 

News Digest 


Rift (reactor in-flight test) bidders' 
conference will be held Mar. 1 at the 
Marshall Space Flight Center for Gen- 
eral Dynamics, Lockheed and Martin, 
winners of Phase One of a National 
Aeronautics and Space Administration 
competition (AW Feb. 5, p. 27) for 
development of a nuclear rocket stage. 
Proposals for the project will be due 
Apr. 1. 

Satellite carrying test components for 
the Midas early warning or Samos sur- 
veillance satellite program was launched 
Feb. 21 from Vandenbcrg AFB, Calif. , 
and identified by the Air Force only as 
“a Thor-Agcna B combination.” 

Jackass Flats area of the Atomic 
Energy Commission's Nevada Test Site 
has been designated as the Nuclear 
Rocket Development Station. It is cen- 
tered on the area used since 1959 for 
ground tests of Kiwi reactors in the 
AEC-National Aeronautics and Space 
Administration nuclear rocket program 
(see p. 65). 

Richard Helms, a Central Intelligence 
Agency employe since 1947. has re- 
placed Dr. Richard M. Bissell, Jr., as the 
agency's deputy director-plans. Bissell 
has been appointed executive vice pres- 
ident of the Institute for Defense Anal- 
ysis. a corporation formed by several 
universities to furnish a staff for De- 
fense Department weapon systems cval- 


Radio Corp. of America, Aerospace 
Communications and Controls Divi- 
sion, Burlington, Mass., has received a 
$400,000 contract awarded jointly by 
USAF and National Aeronautics and 
Space Administration for a nine-month 
study of an operational flight control 
plan for Saturn-type vehicles. Study 
objectives include increased vehicle re- 
liability, maximum test data to be taken 
from any one flight and continuous 
acquisition conditions during powered 
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Senate Revises Supplemental Legislation 


Stricter measure is sought to effect compromise 
with House; operating authority to expire Mar. 14. 

By George C. Wilson 

Washington— Senate is rewriting its supplemental airlines bill in a last ditch 
effort to win the political support needed to assure those carriers a permanent 
place in the U. S. aviation system. 

Tlie revamping of the bill follows a series of meetings between Senate and 
House aviation leaders on possible ways to compromise the differences in the 
hills passed bv each chamber last year. 

Chairman Warren G. Magnuson (D.- 


Wash.) of the Senate Commerce Com- 
mittee told Aviation Week the revi- 
sions are so extensive that they must 
be made by sending the bill back to 
committee rather than by a legislative 
conference with the House. He said his 
committee may hold a hearing on the 
changes. 

The House, meanwhile, is sticking 
to the measure it passed last year. Its 
bill is far less liberal than the Senate- 
passed measure, principally because the 
House strictly limited the individually 
ticketed authority of the supplemental 

Chairman John Bell Williams (D.- 
Miss.) of the House aviation subcom- 
mittee said in light of the Imperial Air- 
lines crash the House is in no mood to 
make many liberal changes in its legis- 

He predicted the individually tick- 
eted authority could be broadened 
some, but not much. 

Mar. 14 Deadline 

Impelling the Senate to reach agree- 
ment soon with the House on the legis- 
lation is the fact that the supplemental 
carriers currently arc operating under 
a law which expires Mar. M. Both Rep. 
Williams and Chairman A. S. Mike 
Monronev (D.-Okla.) of the Senate 
aviation subcommittee said they hoped 
to have new legislation passed by then. 

Senate efforts are focused on language 
to provide additional assurance that the 
Civil Aeronautics Board will have ade- 
quate powers to put unsafe supple- 
mental carriers out of business. Sen. 
Monronev said there should be no auto- 
matic carry over of operating authority 
from the old to the new legislation. 

Under both the Senate- and House- 
passed bills, supplemental airlines would 
have to apply to the CAB for new 
authority to fly within 30 days after the 
new law was passed. But a supplemental 
airline could operate in the interim be- 
tween passage of the law and CAB's 


decision on its application. Conceiv- 
ably, therefore, even undesirable car- 
riers could continue operating in their 
usual way while the CAB considered 
their applications. The Federal Avia- 
tion Agency still would have authority 
to ground such carriers for unsafe prac- 

Language now being drafted would 
limit this interim operating authority 
to 60 days after the new law was passed, 
regardless of whether an application for 
permanent certification was still pend- 
ing. The only way a supplemental car- 
rier could operate beyond that 60-day 
period would be if the Board specifically 
granted interim operating authority or 
granted permanent certification. In no 
case would the Board lie obligated to 
reassign the carrier its previous operat- 
ing rights. 

It is probable, however, that a sup- 
plemental carrier grounded while its 
application is pending before the CAB 
would challenge the procedure in the 

The intensive effort to reach agrcc- 


Caravelle Pact Ended 

Caravcllc sales agreement between Sud 
Aviation of France and Douglas Aircraft 
Co. was dissolved last week because of 
the failure of the arrangement to pro- 
duce new business. Another factor behind 
the rupture was pressure from the French 
government which contended that the 

tioiial prestige. This could have been 
resisted only if sales by Douglas had pro- 
duced an important profit. 

been Douglas interest in producing a 
short-haul turbofan airliner designated 
the Model 2086 (AW Jan. 22, p. 48) 
which would be somewhat competitive 
with the Caravellc, though designed for 
shorter stages than the French jet trans- 
port. 


ment on a supplemental airlines bill has 
gone beyond congressional aviation lead- 
ers and included such Executive Depart- 
ment officials as Chairman Alan S. Boyd 
of the CAB and Administrator X. E. 
Ilalaby of the Federal Aviation Agency. 

Bovd recommended liberalizing the 
House bill’s individually ticketed au- 
thority. The bill now restricts this 
authority to a maximum of 90 days 
during such peak traffic periods as 
Christmas. Bovd said the supplemental 
should be allowed in addition to carry 
individually ticketed servicemen to or 
from a military base or an airport serv- 
ing it. But he said the amount of such 
individually ticketed business should be 
limited to a fixed percentage of the 
carrier’s charter operations. 

Bovd also recommended giving the 
CAB authority to revoke certificates for 
failure to operate minimum service pre- 
scribed by the Board. He said the 
Board is thinking of establishing com- 
mon carriage minimums of SI 0,000 for 
each of two successive calendar quarters. 

Other suggestions were authority for 
the Board to suspend supplemental 
certificates on grounds of financial fit- 
ness and to require the airlines to carry 
liability insurance and maintain per- 
formance bonds. 

More Authority Sought 

Ilalaby irked Sen. Magnuson, who 
prides himself on acting on any requests 
designed to increase air safety, when 
he told the House anned services special 
subcommittee investigating the Imperial 
Airlines crash that FAA needed addi- 
tional legislative authority. Ilalaby said 
FAA’s authority over the management 
standards and financial capabilities of 
carriers should “be more carefullv de- 
fined," (AW Jan. 22, p. 43). 

Sen Magnuson on Jan. 26 asked 
Ilalaby to specify the legislation lie 
needed. Last week Halabv wrote back 
that FAA's interest in the carriers’ finan- 
cial capabilities “is met by supporting 
CAB jurisdiction" in this area. Halabv 
said the only additional authority likely 
to be requested is an increase from 
51.000 to S 5,000 in the Federal Avia- 
tion Act’s civil penalties and broader 
grounds for revoking aircraft registration 
certificates. 

Although the Imperial Airlines crash 
at Richmond, Va. on Nov. 8, 1961. in 
which 74 Army recruits were killed, 
pushed safety considerations to the fore- 
front, the central economic issue re- 
mains the amount of individually 
ticketed authority the supplemental air- 
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lilies should be granted. Sen. Monronev 
still maintains that safety and solvency 
go hand-in-hand and that Congress 
should give the supplemental enough 
individually ticketed authority to enable 
them to survive. 

ATA Position 

The Air Transport Assn, has been 
attacking this position. It contends the 
individually ticketed authority in the 
Senate bill would result in the supple- 
mental taking business away from 
scheduled carriers. The Senate bill— in 
addition to letting the supplemcntals 
carry individually ticketed passengers 
and freight during rush periods-em- 
powers the CAB to grant this authority 
on a pemianent basis. However, the 
Board would have to find that public 
convenience and necessity required such 
service and that there would be no 
"significant diversion” of traffic from 
scheduled carriers. 

Another difference to be resolved is 
the definition of charter service. The 
House bill leaves the definition to the 
CAB while the Senate measure spe- 
cifically defines charter service to in- 
clude air transportation provided for 
members of a group on an all-expense- 

Supplemental carriers see great eco- 
nomic potential in such tours, especially 
for groups of Europeans who want to 
visit the U.S. 

Helicopter Carrier 
Asks Mail Authority 

Washington-San Francisco & Oak- 
land Helicopter Airlines, now providing 
72 scheduled flights daily in the Bay 
Area without subsidy (AW Oct. 30 p. 
39), has asked Civil Aeronautics Board 
for permission to carry mail on a non- 
subsidy basis pending Board ccrtifica- 

The carrier, whose announced goal 
is to be the first scheduled helicopter 
airline to operate profitably without 
subsidy, says it needs the mail authority 
because it has not yet operated at a 

SFO's passenger traffic has increased 
from 1 50 passengers daily last October 
to over 200, but is still short of the 300 
passenger break-even mark reported last 
fall. 

The airline has an application for a 
certificate of public convenience and 
necessity pending before CAB, but says 
it needs an exemption to carry non- 
subsidy mail in the meantime. The 
carrier told CAB that the “unusual 
circumstances” necessary for such an 
exemption exist and to deny it would 
be an “undue burden.” 

The carrier, which now operates 
flights between the cities of San Fran- 
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cisco and Oakland and their airports 
with two turbine powered Sikorsky S-62 
helicopters, intends to begin service to 
Palo Alto with a third Sikorsky S-62 in 

AP With the new route, SFO says it ex- 
pects to carry 300-400 passengers daily 
over the system, 

Supplemental Protest 
Fare Advertisements 

Washington-Four U. S. supplemen- 
tal airlines have protested advertising 
practices used by one U. S. flag carrier 
and five foreign airlines in promoting 
North Atlantic group fares adopted by 
the International Air Transport Assn. 
(AW Feb. 12, p. 38). 

The supplemental Overseas Na- 
tional, Saturn, Modern Air Transport 
and Trans-International Airlines, told 
the Civil Aeronautics Board they ob- 
jected to certain group fare advertise- 
ments as being "misleading” and creat- 
ing an atmosphere which would make 
it difficult for CAB to judge the fares 
on their merits. These supplemcntals 
have been conducting transatlantic 
group charters under CAB blanket ex- 
emptions (AW Feb. 19, p. 41), and 
could be hurt by CAB approval of the 
International Air Transport Assn, group 

The advertisements to which the 
supplemcntals objected appeared in the 


New York Times on Feb. 8 and in the 
Washington Post on Feb. 1 3. The sup- 
plemental named Pan American, Ali- 
talia, Lufthansa, Irish Air Lines, British 
Overseas Airways Corp. and Air France 
as sponsors of the ads. 

The protest asserted that the adver- 
tisements implied that the group fares 
were for individuals rather than true 
groups. Under the IATA resolution 
approving the fares, the group must 
contain at least 25 persons and be 
"spontaneous"— that is, the group must 
not be solicited by either an airline or 
a travel agent. 

The supplemental said that in some 
of the advertisements, readers did not 
discover until they reached the fine 
print at the bottom that the fares arc 
still subject to CAB approval and for 
true groups. 

In other activity on the group fares, 
the American Society of Travel Agents 
(ASTA) told CAB that it did not dis- 
approve the group fares, but felt they 
discriminated against individual passen- 
gers. 

ASTA said it felt individual econ- 
omy fares would provide a better solu- 
tion to broadening the North Atlantic 

The group fares, ASTA said, would 
be hard to police and left unanswered 
such questions as how to obtain an 
additional passenger without violating 
the agreement if one passenger drops 
out of a group of 25. 
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Lufthansa Plans Major Route Expansions 


By Edith Walfoid 

Cologne— Lufthansa West German 
Airlines, despite considerable increase in 
estimated loss in Fiscal Year 1961 over 
that of FY I960, is continuing rapid 
operational development and expansion 



New Lufthansa routes to be inaugu- 
rated this spring include services to 
West and South Africa and Japan and, 
if bilateral agreements are signed, to 
Lima. Peru, and to Caracas via Mexico 
City and Central America. According 
to company officials, this expansion pro- 
gram is aimed at offsetting potential 
losses this year over Lufthansa's North 
Atlantic network. 

The West German carrier's prelimin- 
ary FY 1961 financial results show a loss 
of between S25 million and S > 1 million. 
Including depreciation and amortization 
charges, compared with a S9.7 5-million 
deficit reported for FY 1960. Factors 
cited by the company include: 

• Payments on jet equipment purchased 

• Upward revaluation of the West 
German currency. 

• East-West political tensions, which 
slowed tourist traffic to Europe and ad- 
versely affected business on the trans- 


atlantic routes during the peak travel 
months last summer. 

However, the carrier's preliminary 
operational figures showed marked in- 

• 116% million ton/mi. flown, an in- 
crease of 25% over 1960. 

crease 'of “" % pasicngcrs carn 

• 23,320 tons of freight carried, an in- 
crease of 55 %. 

• 8,230 tons of mail carried, an increase 
of Sl% over the 1960 total. 

Increase in Mail 

The gain in mail resulted from the 
introduction on Sept. 1 of a new net- 
work of domestic night airmail services, 
after an agreement between Lufthansa 
and the West German Postmaster Gen- 
eral. The service is restricted to ordi- 
nary and registered letters, postcards and 
postal money transfers. Airmail collect- 
ing center is Frankfurt/ Main Airport. 
From there four Convair 4-10 Metro- 
politans and one Vickers Viscount 814 
fly to eight major West German air 
tcnninals-Dusseidorf. Cologne. Han- 
over. Bremen. Hamburg, Stuttgart. 
Nuremberg and Munich— throughout 
the night. The aircraft arc operated 
even night except Saturdays. Sundays 
and the nights preceding holidays. 


There is no additional charge for the 
service, since the postal authorities arc 
absorbing the additional cost estimated 
at SI. 5-million annually. Lufthansa's 
remuneration is based on the block 
hours required or, where the carrier's 
scheduled flights are used, on the ton/ 

Explaining why Lufthansa voted 
against a reduction in transatlantic pas- 
senger fares in an International Air 
Transport Assn, poll of member airlines 
competing on the North Atlantic route, 
a spokesman for the West German air- 

"In our opinion a reduction might 
result in more passengers than we could 
cater for during the peak travel season 
while leaving more scats, than previously 
was the case, empty during the off- 

■‘Tliis would give the non-sched- 
ulcd companies an added advantage. 
Whether the tariff is reduced or in- 
creased doesn't affect the charter com- 
panies very much since they already 
benefit from their normal practice of 
quoting a price for the entire aircraft 
and leaving the headache of filling the 
scats to the travel agent.” 

Company officials, however, arc 
adamant in their stand against any in- 
crease in transatlantic jet fares. Count 
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Joachim von Frankenberg. Lufthansa's 
sales director, says any future tariff dis- 
cussions with IATA should be based 
on the route structure of the individual 
carriers and catered to meet the needs 
of each. One solution could not be 
acceptable to all concerned, he believes. 

According to their various route pat- 
terns von Frankenberg said, some air- 
lines would prefer higher, others lower 
fares. Consequently, the question 
would have to be reviewed from time 
to time and again settled on an indi- 
vidual basis. 

Von Frankenberg also is strongly 
critical of last year’s “Fly American” 
campaign instituted as part of the U. S. 
government's gold-flow policy. 

“We have a very strong argument 
against this kind of flag discrimination," 
he said— "Fly American with Luft- 

"With the exception of our Vickers 
Viscount SI 4 fleet costing approxi- 
mately SI 1.83 million for 11 aircraft. 
Lufthansa's equipment is all American. 
Up to the end of 1960, the latest fig- 
ure 1 have at hand, we have invested 
about S90 million including spares in 
our fleet of 1 1 U. S.-produccd Convair 
440 Metropolitans. 9 Lockheed 1049 
and 1049 As. 5 Boeing 707-430s and S 
Boeing 720-030s. 

“With two additional Boeing 707- 
320s ordered last December and the 1 2 
Boeing 727s ordered previously. Luft- 
hansa's total investment in American 
equipment, including spares, will be ap- 
proximately S225 million by 1965." 

The West German carrier's jet fleet is 
composed of five Boeing 707430s and 
three Boeing 720-030Bs. A fourth 
Boeing 720B, which Lufthansa intro- 
duced on its South Atlantic route last 
May. crashed on a routine training flight 
from Frankfurt/Main Airport, home 
base of the carrier’s turbojet fleet, to 
Cologne last December (AW Dec. 1 1 . 
P- 42). 

Between February and March, Luft- 
hansa is scheduled to take delivery of 
four additional 720Bs for use on the 
South Atlantic route to Santiago dc 
Chile. Some time this spring they also 
will be introduced on the carrier's new 
route to West Africa. In addition, an- 
other service to South Africa will be 
inaugurated by mid-Mav. 

The proposed new services to Africa, 
still awaiting the approval of the gov- 
ernments of Ghana, Nigeria and South 
Africa, will extend from Frankfurt via 
Lagos to Accra and Johannesburg. Two 
round trips per week will be flown on 
each route. Flights from Frankfurt to 
Lagos and Frankfurt to Johannesburg 
will be nonstop. 

Lufthansa says that, with its Boeing 
720B fleet, it will be possible to cover 
the 6,210-mi. distance from Frankfurt 
to Johannesburg in 15 hr. 30 min., in- 
cluding an actual flying time of only 12 


hr. 30 min. and the distance of 3,726 
mi. between Frankfurt and Accra in 

Lufthansa also hopes to extend its 
Boeing 720B services to Lima, Peru, 
within the near future, pending com- 
pletion of a bilateral agreement pres- 
ently being negotiated with the Peru- 
vian' government. 

Early last year, Boeing 707-430s were 
placed in service on Lufthansa’s twice 
weekly Frankfurt-Tokvo service via 
Paris, Rome, Athens, Cairo, Teheran, 
Karachi, Calcutta, Bangkok and Hong 
Kong. They were relieved on this seg- 
ment later in the year with the arrival 
of the carrier’s Boeing 720B fleet. 

Subject to Japanese government ap- 
proval now being negotiated, Lufthansa 
says it hopes to introduce a third Boeing 
720B sendee to the Far East, probably 
some time later this year. It will follow 
the same route as at present to Tokyo, 
but the Teheran stop will be eliminated. 
The 9,355-mi. Frankfurt-Tokvo flight 
is the longest on the West German 
carrier’s present network. 

During 1963 and 1964, Lufthansa ex- 
pects delivery of two Boeing 707-320s 
ordered last December to augment its 
long-range Boeing 707-430 network. 
The new 707s will be powered by Pratt 
& Whitney engines instead of the Rolls- 
Royce powerplants of the earlier Boeing 
707-430 version. 

The long, drawn-out negotiations be- 
tween Lufthansa and its three remain- 
ing Air Union partners— Air France, 
Alitalia and Sabena-are now showing 
signs of bearing fruit, according to an- 
other Lufthansa spokesman. Individual 
problems have blocked the establish- 
ment of the proposed four-airline part- 
nership over the past several years, but, 
in Lufthansa’s opinion, it has “been 


essential to gain time in which to con- 
solidate our ideas. That is accomplished 
and Air Union should soon become a 
reality.” 

The official added that the redistribu- 
tion of quotas following KLM Royal 
Dutch Airlines’ resignation from Air 
Union on Apr. 27, 1959, has remained 
unchanged— Air France 34%, Lufthansa 
30%. Alitalia 26% and Sabena 10% . 
KLM recently has shown interest in 
rejoining Air Union, but Lufthansa says 
the present partners are agreed that con- 
sideration of such matters as applica- 
tion for membership at the moment 
would only further delay the signing of 
the four-partner agreement and should 
be deferred until present negotiations 
have been completed. 

In another area, Lufthansa remains 
dissatisfied with the truce existing be- 
tween the German carrier and Scandi- 
navian Airlines System pending a final 
new cabotage agreement to be reached 
on government level. The frequency 
with which Lufthansa may in the future 
land in Scandinavia and SAS in West 
Germany is to be determined. 

The first post-war agreement be- 
tween the two countries expired on 
Mar. 31, 1960. Thus far, repeated 
negotiations over the last two years 
have failed to result in any clear-cut 
solution. According to Lufthansa, its 
relations with SAS arc now more amica- 
ble because SAS is adhering to the 
West German regulations regarding the 
frequency with which foreign carriers 
may land in the Federal German Re- 
public. The German carrier is hoping, 
however, that a new, mutually accept- 
able agreement will soon be reached 
between the two governments. 

With delivery by the summer of 
1965 of the 12 medium-range Boeing 


AVIATION WEEK cmd SPACE TECHNOLOGY, 





The SEPs is Hie Autopilot of the Comet, 
Britannia. I iscount. Vanguard and Friendship . 
It has been chosen for the Argosy and the 
Aero 748 because of its outstanding record of 
performance and unequalled reliability, proved 
over more than a million and a half hours in 
airline service. The SEPq is the Autopilot of 
the BLEU Autoland System, and wilt form the 
heart of the first automatic landing system 
ever to go into regular operation. 

It is logical that the SEPg has been chosen for 
the Trident, the first civil aircraft intended to 
perform regular automatic landings. 


every ten minutes a scheduled aircraft speeds along this lofty highway. It may be Britannia or Boeing 707, 
Viscount or Vanguard, Argosy, Friendship or Comet — but whatever the aircraft, its aids to sure flight and 
punctual arrival are likely to include SMITHS instruments. Right round the clock, SMITHS are helping to guide 
traffic along the world’s air routes ; helping thousands of aircraft to fly fixed courses at fixed altitudes, metic- 
ulously maintained by sensitive yet sturdy equipment; helping them to cover at least two million miles a day. 

AVIATION DIVISION 

The Aviation Division of S. Smith & Sons (Engl and) Ltd. 

KELVIN HOUSE, WEMBLEY PARK DRIVE, WEMBLEY, MIDDLESEX, ENGLAND. AIRSPEED WEMBLEY TELEX! 25366 



727 jet transports on order. Lufthansa 
says it will be tire first European air- 
line operating a uniform fleet of 2? 
Boeing short-, medium- and long-range 
turbojet aircraft. 

Jet Family Dividends 

Lufthansa says its choice of a one 
manufacturer fleet of jet transports has 
been a happy one which is pitying off. 
particularly in simplified maintenance 
and the cost and space required for 

The marked increase in operational 
results following the introduction in 
1960 of its first Boeing 707-430 services 
on the North Atlantic route (AW' Sept. 
26. 1960, p. 4?) sparked Lufthansa's 
interest in a future medium-range jet 
fleet of the same make. Apart from some 
early trouble requiring replacement of 
powcrplant generators, the guaranteed 
performance of the first Boeing 720Bs 
now in service has been surpassed in al- 
most all categories. Lufthansa says. 

When the carrier first considered the 
choice of a medium-range jet transport, 
the Sud Caravellc was high on the list 
of contenders for Lufthansa’s order. 
Later delivers' dates of the Caravellc 
was a determining factor in the 720B's 

Other considerations included insuf- 
ficient freight space and less over-all 
economic operation of the Caravellc for 
Lufthansa’s specific needs and route 
structure. 

During the carrier’s first nine months 
of activity after its post war rc-cstablish- 
ment in 1933. its fleet consisted of four 
Lockheed L-1049G Super Constella- 
tions, four Convair 340s. three Douglas 
DC-3s-one used exclusively for train- 
ing purposes— and two Saab" Safir train- 



ers Viscount 814s, seven Lockheed 
L-1049G Super Constellations, two 
Lockheed 1649A converted Super Star 
freighters and nine Convair 440 Metro- 
politans. In addition, it acquired three 
Convair 340s and two Lockheed 1649A 
Super Star aircraft from its subsidiary, the 
fonner Deutsche Flugdienst GmbH., 
when the latter merged with Condor 
Luftrcedcrci GmbH., Hamburg, last 
November. These are now used for 
extra non-schcdulcd Rights at peak pc- 


Taking into account all flights beyond 
W'cst Gcnnany’s frontiers, including 
the Boeing 720B service once-a-wcck 
via Paris and Zurich to South America 
and twice weekly via Rome to the Ear 
East. Lufthansa's present operations 
amount to 321 Services per week. They 
include: 

• North Atlantic— Frankfurt-New York. 
1 1 flights: Frankfurt-Chicago, 2 flights 
and Frankfurt-San Francisco via Mont- 
real. 2 flights. 

• South Atlantic — Frankfurt-Santiago 
via Rio de Janeiro. Montevideo and 
Buenos Aires, two flights. 

• Far East - Frankfurt-Tokvo. two 
flights. 

• Near East— Frankfurt-Teheran, three 
flights. 

• West Germany— London. 42 flights. 
Lufthansa introduced its first inter- 
European Boeing 720B jet sen-ices on a 
nonstop oncc-a-day basis between 
Frankfurt and London on Nov. 1. All 
other W'est Germany-London services 
are operated bv the carrier's Viscount 
SI 4s. 

Remaining Lufthansa services within 
Europe include 21 flights to Paris 
weekly. 14 to Scandinavia. S to Spain, 21 
to Italy, 21 to Austria, 28 to Switzer- 
land and 7 flights per week to Greece 
and Turkey, in addition to 42 domestic 
flights weekly. 

Supersonic Transport Needs 

Lufthansa is now apparently thinking 
in terms of a Mach 2-2.5 supersonic jet 
transport as an interim step before pur- 
chase of a Mach 3 aircraft as future 
replacement for its subsonic transat- 
lantic jet fleet. 

Such an aircraft could be used to 
bridge the gap until the mid-1970s 
when a Mach 3 aircraft is expected to 
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become available. Previously. Lufthansa 
officials had been thinking only in terms 
of the Mach 3 aircraft (AW Nov. 6, 
P- 45.) 

Lufthansa’s freight services were oper- 
ated up to the end of last year by two 
converted Lockheed 1649 A Super Con- 
stellations on a four times per week 
round-trip basis between Frankfurt and 
New York. 

The service constituted 20% of the 
carrier's total North Atlantic business 
and helped compensate for the gen- 
erally disappointing passenger year in 
1961 over the highly competitive trans- 
atlantic routes. 

Interline Agreements 

A cargo-space sharing agreement, 
negotiated in October between Luft- 
hansa and Seaboard World Airlines and 
recently approved by the Civil Aero- 
nautics Board, already is paying divi- 
dends, according to airline officials, and 
shows promise of boosting the German 
carrier's North Atlantic freight traffic 
still further. The one-year agreement 
became effective on Jan. 2. 

Using Seaboard's swing-tail 60,000- 
lb. capacity Canadair CL-44s, the two 
carriers now operate a once-a-day round- 
trip freight service, except Sundays, be- 
tween Frankfurt/ Main and New York 
on a joint basis. During the initial 
week of operation, Lufthansa’s share of 
the total freight carried on the joint 
venture amounted to 70%, according 


In 1961, Lufthansa also concluded a 
cost and profit sharing agreement with 
British European Airways covering joint 
use of BF.A all-cargo Armstrong Whit- 
worth AW 650 Argosy aircraft between 
London, Dusseldorf, Frankfurt/ Main 
and London on a once-a-day basis, Sun- 
days excepted. BEA’s Argosy fleet al- 
ready flics to most countries within the 
proposed Common Market area and the 
new agreement, which came into force 
on Jan. 3. should enable the German 
airline to further establish itself and in- 
crease its freight operations in this area 
also. 

Freight Growth 

Lufthansa says recent studies show 
there is room for further development of 
its freight operations, particularly to 
Lagos, Nigeria and Accra, Ghana in 
West Africa and to Johannesburg. De- 
mand in these areas is steadily increas- 
ing for German industrial machinery 
as well as for German textiles, medicine, 
optical equipment and automobiles. 
Lufthansa says it cannot afford to limit 
its operations to one-way traffic to these 
regions and is now studvmg various 
potential means of filling its freighters 
on the return flights. 

Air France, for example, is living 
loads of pineapples to Munich from 
various tropical centers for distribution 


in Germany, and Lufthansa feels it is 
entitled to some of this traffic. It is as- 
sured of government financial support 
in any steps taken to capture a share 
of this freight traffic, a company official 
told Aviation Week. 

With the acquisition last November 
of Condor Luftreederei GmbH., Ham- 
burg, Lufthansa renamed its wholly- 
owned subsidiary, the former Deutsche 
Flugdienst GmbH., Condor Flugdicnst 
GmbH. Simultaneously, it turned over 
to Condor one of its Vickers Viscount 
814s and will put a second 814 at Con- 
dor’s disposal soon. The charter com- 
pany now is using the aircraft to in- 
crease its nonscheduled passenger flights 
to Spain and North Africa. 

Condor's fleet also includes four Con- 
vair 240s, two Vickers Viking Super 
Cargo and two Lockheed 1649 freighter 
aircraft. The four Convair 240s recently 
were sold to an American firm, which 
took delivery of the first of them last 
November. 

The remaining three will be retired 
from service this fall. 

Condor operates passenger and 
freight charter flights to 17 major cities 
in Europe and the Near East, including 
Teheran-Lisbon and Cairo-Helsinki 
routes. Its present route network cov- 
ers 15,525 mi. This winter Condor is 
planning to operate tourist charter 
flights to Teneriffe via Tangiers with 
calls at Marrakech, Cairo and Athens 
on the return trip. This will mark Con- 


dor's first operation into these points. 

Wien rebuilding began in 1955. 
Lufthansa had a total staff of 179, in- 
cluding 44 first pilots. 15 pilots and 19 
copilots. Lufthansa's employment fig- 
ure has now grown to 12,200, 1,400 of 
them flight personnel. 

The figure also includes employes 
who are serving in the company’s over- 
seas operations. 

Until recently, Air France, with a 
total of 40 offices spread over the U. S.. 
had the largest number of U. S. agents 
of any European carrier. Lufthansa now 
tops the list with 44 offices and says 
this is an indication of the importance 
it attaches to the long-range develop- 
ment of its transatlantic network. 
Technical Center 

The carrier’s technical center is at 
Hamburg-Fuhlsbuttel, and its pilot 
training school, established in 1956. is 
at Bremen Airport, where civil aircraft 
movements, limited to a dozen or so 
daily, enable uninterrupted flight train- 
ing courses to be carried out. The 
school's fleet comprises two Bccchcraft 
Twin Bonanza D-50s, three Saab Safir 
9 IBs, nine de Havilland Chipmunk Mk. 
22s, one Klemm K1-107C chartered 
from its German producer, Klemm- 
Flugzeuge GmbH., and 20 Piaggio 
FWP-149-DA3s built under license by 
Focke-Wulf in Bremen. These last are 
being used on a temporary basis for 
military pilot training. 
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How you can operate more reliably . . . more economically . . . with 
these first proofs of the Solid State generation in airborne electronics. 


Collins' use of transistorization now brings you the 51Z-3 Marker Beacon and 51V-4 Glidcslopc 
Receivers — first of a line of Solid State Systems that mean big savings to you. ■ They are smaller 
than any other. They are lighter than any other. They require less power than any other. They 
are more rugged than any other. ■ They retain — as will all Collins Solid State Systems — the 
circuit excellence that makes Collins first choice in airline electronics. ■ Contact us today for 
complete information. Collins Radio Company • Cedar Rapids • Dallas • Burbank • New York 
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American Airlines Reveals Data 
From Extensive Market Surveys 


Washington— American Airlines, re- 
flecting an industry-wide dilemma over 
ways to tap a mass air travel market, 
has released details of several marketing 
surveys conducted in the past decade. 

American pointed out that it has con- 
ducted 48 separate market studies in 
the past 10 years. It contends that the 
studies show’ “exactly where the airline 
stands and how it can improve.” How- 
ever, answers to the problems high- 
lighted in the studies— which were con- 
ducted primarily by Opinion Research 
Corp., of Princeton, N.J.— were not 
supplied by the carrier. 

American said its studies are continu- 
ing and it is participating, along with 
Trans World Airlines, Eastern Air 
Lines, United Air Lines, The Boeing 
Co. and Douglas Aircraft Corp., in a 
more comprehensive study of the travel 
market. Results of the study are ex- 
pected in spring (AW Feb. 19, p. 38). 

On the basis of its three most recent 
studies, involving 18,000 interviews, 
American generally found that 1 5% of 
air travelers took five or more trips in 
the year and accounted for 64% of the 
air trips. Twenty-six per cent of the 


travelers took two to four trips a year, 
while more than half of those ques- 
tioned took only one trip in a year. 
Noting that more than half of the popu- 
lation of the United States does not 
travel beyond a 200-mi. radius at all 
and 78% have never flown on a com- 
mercial airline, American concluded 
that air travelers represent a "relatively 
small proportion of the population.” 

Business travelers were pinpointed by 
the study as the backbone of industry 
traffic. More than half of such travelers 
have incomes exceeding 510,000 per 
year. Eighty-six per cent of this group’s 
travel is paid for by companies through 
expense accounts, the research indicated 
(AW May 1, p. 38). 

Vacation travelers were cited by the 
studies as a logical market source for 
air travel. American described the va- 
cationers making up this potential 
market as coming primarily from the 
middle income level of just under 
510,000 a year but haring wages higher 
than the national average. It found 
that vacations were the most important 
attraction of first-time passengers. Those 
who made only one trip a year ac- 


counted for 59% of the total number 
of travelers, yet accounted for only 
16% of the trips taken. Slight reduc- 
tions in air fares on transcontinental 
routes tended more to divert passengers 
from first-class travel than to generate 
any new passengers, research indicated. 

An estimated 3% of the present auto 
travel market represents an important 
target group for diversion to airline 
travel, American said, since this market 
is limited by travelers' feelings about the 
convenience of driving and the costs 
of airline travel. 

Comparison of trip costs between 
auto and airline travel decreases when 
trips of more than 1,000 mi. are in- 
volved, the studies indicated. It was 
also estimated that the airlines could 
consider about 4% of the present train 
and bus transportation customers as a 
potential for airline travel. 

Convenience and economy of the 
auto for family travel were cited by 
those interviewed as major advantages. 
American considers this a possible limi- 
tation on diverting this market to air. 

Citing figures from a study made in 
conjunction with the Florida Develop- 
ment Commission, American said that 
despite heavy outlays by the airlines 
for promotional fares and advertising 
promotions, the airlines' share of busi- 
ness into the state dropped from 15% 
down to 14% for the first six months of 
1961, as compared with the same period 
of the previous year. By comparison, 
the actual number of tourists to the 
state increased 10% in this period (AW 
Nov. 13, p. 47). 

SAS Reorganizes As 
Economy Measure 

Stockholm — Scandinavian Airlines 
System is reorganizing its management 
in a belt-tightening effort to streamline 
the traditional three nation structure in 
the capital cities of the participating 
Scandinavian countries. 

Under the new reorganization plans 
recommended by Interim President 
Curt Nicolin and approved by the board 
of governors, SAS management will be 
concentrated primarily in Stockholm 
under the administration of four execu- 
tive vice presidents responsible to Nico- 
lin. The departments they will head 

• Technical, under Executive Vice 
President Olof Carlstein. Carlstein for- 
merly was an executive vice president 
of the entire company. 

• Operations, under Executive Vice 
President Knut Hagrup, former rice 
president for technical services. 

• Finance, which is perhaps the most 
difficult post of them all during the air- 
line’s current fiscal pinch. The executive 
vice presidency for this post has not yet 
been filled. 


C-141A Avionics Gear Scheduled 

Air Force C-141A turbojet cargo plane, under 
will make extensive use of comma ’ ' 

Radio, Inc. (Arinc) characteristics > 
aircraft suitable for commercial air 
equipment scheduled for use on C-l 


! UHF Communications 

2 VHF Communications 

2 HF/SSB Commiinicabt 

1 Public Address 

! VOR/LOC. Receiver 

2 Glide Slope Receiver 

2 ADF 

2 Tacan 

1 Marker Beacon Receive 

1 Doppler Radar 

1 Doppler Nav. Compute 

1 Digital Nav. Computer 

I Astro-Navigation Set 

Loran-C Nav. Receiver 
1 Weathcr/Nav. Radar 

1 IFF/ATC Transponder 
Flight Recorder 

! Gyro Compasses 

r2 Air Data Computer 

2 Flight Directors 
rran-C Receiver 
e: If solid-state vr 

equipment is expected to be procured. 


Type 

AN/ARC-90 
Arinc Solid-State 
Arinc-Commercial 
AN/AIC-18 
AN/AIC-13 
Arinc Solid-State 
Arinc Solid-State 
Arinc Solid-State 
AN/ARN-21 
Arinc Solid-State 
AN/APN-147 
AN/ASN-35 


is expected to be procured bi 
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AIRLINE OBSERVER 

► Indications are strong that transatlantic carriers will report substantial 
traffic increases during the balance of the winter season. Advanced bookings 
for both east and westbound Bights indicate new records will be set for the 
off-peak period. 

► Federal Aviation Agency will meet with representatives of the aviation 
industry Mar. 5-9 to discuss the Project Horizon report on air traffic control. 
System design team, established to accelerate implementation of the report, 
will represent FAA at the sessions. In a separate conference, scheduled for 
Feb. 27, FAA will meet with aircraft operators and equipment manufacturers 
to review future airborne equipment requirements developed in the Beacon 
study. 

► President Frank W. IIulsc of Southern Airways, in a letter to key senators 
and representatives from the southeast, has charged that public hearings 
on the Southern pilot strike will be exploited to “develop sympathy for the 
100-odd strikers who have not accepted employment elsewhere.” Pressure 
from the Air Line Pilots Assn, is responsible for the hearings on a subject 
having no nation-wide significance, llulse said. Prof. Nathan P. Feinsingcr 
has announced hearings will resume Feb. 28. Earlier sessions were held Feb. 
7 and 8. 

► Efficient use of Aeroflot’s large, double-decked Tu-114 turboprop trans- 
port apparently is still a considerable distance in the future. After almost 
a year of scheduled Tu-114 use, Russian officials still talk hopefully of 
achieving a 5- to 6-lir. daily aircraft utilization on the trans-Siberian route. 

► Decision to shave 8} in. from the circumference of the two control 
columns, as a means of reducing weight by 6 lb. in a new jet transport now 
under construction in Europe, was recently approved by chief pilot of the 
project after several hours of discussion. However, not known to the pilot 
at the time was a simultaneous decision by a catering group to install 
double-weight chromium racks which increased weight by 8 111. Net result: 
a 2 lb. gain. 

► Civil Aeronautics Board has found that discontinuance of National Airlines 
service to Ft. Lauderdale, Fla., on June 11, with Board authorization, con- 
stitutes a violation of the carrier's certificate of public convenience and 
necessity. The Board directed National to resume the service within 45 days. 

► Monorail link between London’s Heathrow Airport and downtown will be 
explored during the next six months by Hawker Siddeley’s engineering 
department and a French company representing a group of engineering 
and banking firms. The monorail, with a maximum speed of 75 mpn., would 
cut traveling time to 10-15 min. The monorail has unofficial support of 
the influential London County Council which opposes construction of a 
city center heliport because of noise. 

► Traffic upsurge on domestic trunkline routes during mid-winter months has 
created new optimism over prospects for 1962. One airline is now forecast- 
ing a 1962 increase in passenger revenue miles up to 20% over 1961. 

► Department of Justice has petitioned the CAB for the right to intervene 
in the Board's hearing on the merger application of American Airlines and 
Eastern Air Lines. In filing the petition. Justice emphasized the move docs 
not indicate that it either opposes or supports the proposed merger, but 
added that the merger "raises substantial questions involving the public 
interest . . . and we believe the government should be in a position to remain 
fully informed and, if necessary, present appropriate arguments. ' 

► Eastern Air Lines will seek a reduction of flight schedules it is being 
forced to operate into Baltimore as a result of the CAB's decision in the 
Washington-Baltimore Adequacy of Service Investigation. Eastcm holds that 
many of these new schedules are uneconomic, and that the burden of com- 
plying with the Board order will be even greater when jet service to Wash- 
ington is inaugurated at Dulles International. 


SHORTLINES 


► Alitalia lias been recommended for 
a route extension into Chicago by a 
Civil Aeronautics Board examiner. The 
carrier plans to operate two round-trip 
flights weekly between Italy and Chi- 
cago via Montreal, subject to Board 
and presidential approval. 

► American Airlines’ nonstop authority 
between New York and San Francisco 
has been reaffirmed by CAB. The Board 
reviewed the case on instructions from 
the U. S. Court of Appeals to determine 
whether any rules of practice had been 
violated in the original route award. 
CAB noted certain violations by Ameri- 
can and the city of San Francisco, but 
said they did not prejudice the validity 
of their original award. 

► Delta Ait Lines reports it flew 206.7 
million revenue passenger miles during 
January-thc highest monthly traffic 
figure in the company's history. Pre- 
vious high was 200.1 million, flown in 
March, 1961. 

► Federal Aviation Agency is proposing 
rules requiring that packages containing 
magnets or magnetic devices such as 
magnetrons or light meters be plainly 
marked for air shipment. Permanent 
magnets would have to have a keeper 
bar installed to neutralize the magnet 
whenever possible. The proposed rule is 
to combat effects on aircraft instru- 
ments caused by magnetic materials. 

► Iberia Air Lines has ordered a fourth 
DC-8 jet transport from Douglas Air- 
craft Co, Delivery is scheduled for 
September. 


► Pacific Northern Airlines ground 
crews are using ultra-high frequency 
(U11F) radios to speed aircraft handling 
at Seattlc-Tacoma International Airport. 
The system uses a fixed station located 
in the dispatch office and two remote 
stations, one in the cargo and main- 
tenance area, one in load control and 
three portable stations. One portable 
station is carried by the lead mainte- 
nance man, another by the lead cargo 
man and a third by the passenger agent 
in charge of loading and unloading air- 
craft. 

► Suspension period of Continental Air 
Lines’ proposed economy fares (AW 
Dec. 4, p. 38), has been extended until 
May 29 to give CAB time to complete 
its investigation. The suspension period 
was to end Mar. 14. Trans World and 
American airlines’ economy fares are 
also under CAB suspension subject to 
the same dates. 
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ROLLS-ROYCE 

SPEY 

BY-PASS JETS 


Already chosen 
for two new 
airliners and a 
strike aircraft 

The Spey by-pass jet is designed for operational 
economy— low fuel consumption, low maintenance 
costs and a long overhaul life. Speys will power 
the three-engined de Havilland Trident airliners 
ordered by British European Airways and the twin- 
engined British Aircraft Corporation One-Elevens 
on order for British United Airways and Braniff 
International Airways. Test flying has now started 
with the civil Spey and a military version is being 
developed ; it will power the Blackburn Buccaneer 
S .2 strike aircraft. 
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The men who build and buy jetliners understand 
the importance of dependable engines. 

It’s not surprising, then, that the majority of the 
world’s jet transports are powered by Pratt & 
Whitney Aircraft, including 75 per cent 
of the Boeing and Douglas jetliners 
ordered to date. As a matter of fact, 34 
airlines currently rely on these power- 
plants to speed 1,000,000 passengers a 
month to hundreds of cities in 79 coun- 
tries and six continents. 

Pratt & Whitney Aircraft engines not 
only do a big job, but do it well. The 


nation’s first commercial jet transport was pow- 
ered by Pratt & Whitney Aircraft. So were the first 
turbofan transports. These engines have demon- 
strated outstanding reliability (some are now au- 
thorized 2,600 hours time between over- 
haul). And, parts replacement costs per 
flight hour are the lowest in the industry. 

In short, Pratt & Whitney Aircraft 
has achieved flight propulsion leadership 
through proven performance. That’s why 
Pratt & Whitney Aircraft jet engines fly 
more people more places than any other 
engines in the world. 


Pratts 

Whitney 

Aircraft 

u 




The twin-engine Northrop T-38 



On two engines it can climb at 30,000 fpm, fly at Mach 1.35, and reach 56,000 feet. 
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OSO-1 to Refine Solar Flare Predictions 


By Edward H. Kolcum 

Cape Canaveral, Fla.— First satellite 
designed to refine solar Bare prediction 
techniques to permit flexibility in 
launching Apollo manned lunar land- 
ing flights is scheduled this week from 
the Atlantic Missile Range as part of 
a program to establish an accurate sta- 
tistical analysis of "safe" and "dan- 
gerous" manned space flight periods. 

The 430-lb. satellite, called Orbit- 
ing Solar Observatory 1 (OSO-1 ). will 
be launched into a 400-mi. circular or- 
bit bv a Douglas Thor-Dclta launch 
vehicle. 

It will carry 13 scientific experiments 
housed in two scctions-one continu- 
ously pointed at the center of the sun 
to measure radiation emissions, and the 
other in a rotation wheel to compare 
solar radiation with radiations in other 
portions of the sky. It has an estimated 
lifetime of six months. Data from 
OSO-1 and other solar observatories 
to follow are expected to extend the 
"window" during which Apollo lunar 
launches can be made. 

This factor is critical in scheduling 
Apollo flights because the 1967 target 
date for manned lunar landing coincides 
with the next period of maximum so- 
lar activity. Although solar emissions 
and the deadly radiations they cause 
have been studied in detail only since 
1936, scientists have established that 
solar flares arc possible only when these 
conditions exist on the sun: 

• Large, complex sun spot grouping. 

• Complex magnetic field in a sunspot 
group, with many opposite poles. 

• Unusually bright patches, called 
plages, in ionized calcium. 

• Frequent bursts of radio emission, 
and a high level of solar radio noise. 

• Hot spots in the corona, with appear- 
ance of the yellow line of calcium 1 5 
at the edge of the visible disk. 

• Many small flares in an active region, 
along with characteristic prominences. 

The problem is that although a safe 
period can be predicted with accuracy, 
in most cases a large, dangerous flare 
docs not occur even with observation 
of flare indicators. Task of the OSO 
series is to refine prediction techniques 
so that the danger periods will be 
shorter, and the safe periods longer. 
To contribute to a better understand- 
ing of solar flare prediction. OSO-1 will 
contain these experiments in the non- 
rotation section: 

• Solar X-ray spectrometer in the 1 0- 
400 angstrom range, designed by Dr. 
William Behring and Dr. Werner M. 


Neupert of National Aeronautics and 
Space Administration's Goddard Space 
Flight Center. This detector will meas- 
ure X-ray emissions from the sun while 
it is in a quiet period, to establish base- 
line information. Direct solar radiation 
enters a slit and then is dispersed on a 

E risui into its characteristic wave 
■ngths. Pulse output is converted into 
binary waves and sent to tracking sta- 
tions as coded telemetry. 

• Gamma-rav monitor, designed by 
Kenneth Frost and William White of 
Goddard. This device will measure 
gamma-ray leakage from the sun. and 
will provide information on the solar 
thermonuclear process which causes so- 
lar heat and light. The detector consists 
of a scintillator and photo-multiplier 
tube, detecting at the 0.310 million 
electron volt line where gamma rays 
arc generated by the conversion of mass 
into energy. 

• X-ray monitor, in the 20,000-100.000 
electron volt range, designed by White 
and Frost. Emissions in this range may 
be associated with solar radio frequency 
changes, and observations by OSO-i 
will be compared with ground observa- 
tions. Tile monitor is a scintillator with 
a crystal thinner than that in the 
gamma-rav experiments. 

• X-ray monitor, in the 1-S angstrom 
wave length range, also designed by 
White and Frost, to obtain wave 


length discrimination of solar emissions. 
The detector consists of two ion 
chambers in combination. 

• Dust particle detector to measure 
rate, momentums and energies of 
microscopic dust particles, designed bv 
W. M. Alexander and Curtis W. Mc- 
Cracken of Goddard. This is a photo- 
multiplier tube coated with aluminum, 
which registers impacts through a micro- 
phone. The rotating structure contains 
nine wedge-shaped compartments, five 
of which house experiments and the 
other four containing electronic con- 
trols, batteries, telemetry, radio com- 
mand and data storage systems. The 
wheel experiments are considered sky- 
mapping devices, and they spin at a 
rate of two revolutions per second. 
Tliev are: 

• Solar radiation photodiode, with a 
filter to restrict light emissions except 
those in the 3,800-4.800 angstrom 
range, designed by Kenneth L. Ilallan 
and White. Data will help understand 
how hydrogen is converted to helium, 
with the excess hydrogen converted to 
heat energy. 

• Solar ultraviolet ion chamber, in the 
1.100-1.230 angstrom wave length 
range, also designed by White and 
Ilallan. Experiment will determine if 
Lyman-Alpha emission line changes 
during active and quiet solar periods. 

• Solar gamma-ray high energy dis- 
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WHEEL EXPERIMENTS 


OSO-1'S "WHEEL" makes two revolutions per second, has nine wedge-shaped compart- 
ments. five containing experiments and the others housing avionic equipment. Wheel 
diameter is 44 in.; diumeter increases to 92 in. when three arms are extended. 
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Automatic temperature control GSE 
for Titan II missile propellant 


This new environment control package was designed 
and produced by Hamilton Standard for the Martin 
Marietta Corporation’s Titan II missile. It auto- 
matically stabilizes propellant temperature at 60 + 
5°F within a 20,000 gallon storage vessel. The unit 
electrically heats or mechanically cools a glycol 
and water heat transfer liquid, and then circulates 
it to the storage vessel heat exchanger. It is built 
to perform reliably in ambients of —35° to +115°F, 
and from sea level to 6,000 feet. 

The Titan II Propellant Temperature Controller 
is evidence of Hamilton Standard’s ability to meet 


environment control GSE assignments. It typifies 
the results attainable when engineering capabilities 
in pneumatics, hydraulics, electronics, and pack- 
aging, are combined with specialized manufac- 
turing skills. 

A NEW BROCHURE describing Hamilton 
Standard’s environment control GSE capabilities 
for aircraft and missiles is available. To learn how 
this solid foundation of experience can be your 
key to dependable GSE, write: Sales Manager, 
Ground Support Equipment Department, Hamilton | 
I Standard, Windsor Locks, Connecticut. 


Hamilton Standard 
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EACH OF THE THREE extendable arms on OSO-1 (designated Project S-16 by NASA) 
supports a nitrogen gas sphere to control stabilizing spin rate. The satellite is to be 


tribution in the 0.2-1. 5 million electron 
volt range, designed by White and 
Frost. This experiment is the same as 
the one in the pointing section, with 
one detector shielded to get a 20 deg. 
view angle, and the other unshielded 
to determine if any radiations arc gen- 
erated within the satellite from ener- 
getic particles encountered in space. 

• Solar gamma-ray detector using a tele- 
scope-like sensor called a "Compton 
telescope." which measures Gamma 
rays in the 50,000-? million electron 
volt range designed by John R. Winnk- 
ler and L. E. Peterson of the University 
of Minnesota. The instrument is able 
to take measurements despite large 
cosmic ray background. 

• Neutron monitor, designed by Dr. 
Wilmont Hess when lie was at the Uni- 
versity of California. lie now is with 
Goddard. This sensor will give a meas- 
urement of the earth's neutron output 
during the day and at sunset, important 
because decay of these neutrons is a 
vital source of the Van Allen radiation 
belt. 

• Proton-electron scintillator, designed 
by Dr. S. Bloom of the University of 
California, using an advanced electronic 
detector to study the Van Allen belt. 

• Emissivitv stability of surfaces detec- 
tor. designed by G. C. Robinson of 
Ames Research Center. Temperatures 
will be measured on several parts of 
the satellite to determine the amount 
and rate of change of thermal radia- 

• Solar gamma-ray experiment in the 
100-500 million electron volt range, de- 
signed by M. Savcdoff and G. Fazio 
of the University of Rochester. The in- 
strument will observe high-energy rays 


emanating from solar flares, and gamma 
radiation from the quiet sun and from 
other regions in the skv. 

The OSO-1 spacecraft, designed and 
built by Ball Brothers Research Corp.. 
is basicallv a stabilized platform with 
experiments powered by 1.860 solar 
cells in 31 modules of IS volts each, 
The satellite has a wheel diameter of 
14 in., the maximum allowed by the 
Delta launch vehicle shroud. After pay- 
load separation, the diameter increases 
to 02 in. when three arms arc extended. 
On the end of each ami is a nitrogen 
gas sphere to control stabilizing spin 
rate. After third-stage burnout, the 
stage and satellite are spun to 100 rpm., 
reduced to 30 rpm. after satellite separ- 

The control svstem which actuates 
precession jets maintains a spin axis 
perpendicular to the solar vector within 
3 deg. Azimuth and fine elevation po- 
sitioning arc controlled by an clcctne.il 
servo motor, with position errors sensed 
by four coarse and two fine detectors. 
Nickel cadmium storage batteries have 
a power output of about 16 watts, with 
telemetry and control to use 7 watts, 
and the experiments. 9 watts. Data 
arc recorded during 90 min. of the 95- 
min. orbit on a tape running 0.75 
in./scc. and played to a receiving station 
during the remaining 5 min. Tracking 
and telemetry will be performed by the 
Minitrack network. 

The OSO-1 payload is the latest as- 
signment for the highly successful 
Douglas Thor-Dclta, which has placed 
six successive payloads in precise orbits 
after a first-launch attempt failure. 

Ball Brothers' OSO research program 
resulted in development of a new lubri- 


cant not affected by high vacuum en- 
vironments. The lubricant is used on 
slip rings, bearings and brushes. The or- 
bital launch of OSO-1 was preceded by 
extensive component testing, including 
use of ail Acrobcc rocket to test the 
Ball Brothers solar pointing control svs- 

In this flight from Wallops Island. 
Va., the system maintained an ac- 
curacy of one minute in elevation and 
three minutes in azimuth for 32S see. 

Telemetry and control systems were 
tested when the complete communica- 
tions system was flown over the Ft. 
Myers. Fla., Minitrack station by heli- 
copter at an altitude of 5.000 ft. 

Soviets Discuss Space 
Weightlessness Effect 

Moscow— Although the human nerv- 
ous system is highly adaptable and has 
considerable compensating ability to re- 
store normal contact with the outside 
world, it is not known how much it 
can compensate for deleterious effects 
of weightlessness. Soviet scientists re- 
ported here recently. 

At a meeting of the USSR Academy 
of Medical Sciences, Vasili Parin, Vladi- 
mir Yazdovsky and Dr. Oleg Gazenko 
presented a report on ground experi- 
ments and the flights of Maj. Yuri 
Gagarin and Gherman Titov as an ex- 
tension of a report presented at the 
12th International Aeronautical Con- 
gress last fall in Washington (AW Oct. 
9, p. 22). 

They contend that these factors dic- 
tate effects on the nervous system in 
any space venture: 

• Low barometric pressures, altered 
gaseous composition marked by absence 
of molecular oxygen, ionizing radiation, 
heat loads, meteoroid impact and other 
physical factors in a spacecraft. 

• Rocket flight noise, accelerations and 
weightlesssness. 

• Environmental system, food, work- 
rest cycles, complete isolation and emo- 
tional tension. 

While ground centrifuge experi- 
ments obtained complete data on the 
boost phase of the Gagarin and Titov 
flights, the physiological reactions of the 
cosmonauts "ivcrc somewhat more pro- 
nounced" during actual flight, the re- 
port said. This was attributed primarily 
to emotional stress. 

Scientists were said to have estab- 
lished that weightlessness induced func- 
tional changes of the heart, but cardiac 
disturbances disappeared after the first 
two hours of space flight. 

The absence of gravity excludes the 
activity of the otilith receptor of the 
inner car, according to the report. This 
apparently resulted in a distinct feeling 
of nausea reportedly experienced by 
Titov. 
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Starting from scratch and delivering complete new 
defense systems in record time is an assignment our 
Quick Reaction Capability (Q. R. C.) is geared to meet. 
For instance, not long ago we were asked to make a 
system that could be carried into the field to protect 
Army personnel. Such an electronic “umbrella” would 
give field armies a completely new kind of protection. 
Yet nothing like it existed. 

Within the short space of a single year, our scientists 
and engineers not only designed such a system— they 
engineered it, manufactured it, tested it and delivered 
it. In another instance, it took no more than 7 months 
to design and deliver an electronic warfare system in- 
volving 32 tons of precise equipment! These are typical 
of the many Quick Reaction Capability assignments 
performed by our plants and laboratories. 

Speeding up the development cycle for defense systems 
is one of many ways the scientists and engineers of the 
General Telephone & Electronics corporate family are 
• contributing to the nation’s security. The vast commu- 
nications and electronic capabilities of GT&E, directed 
through Sylvania Electronic Systems, can research, de- 
sign, produce, install and service complete electronic 
systems. These systems include detection and tracking, 
electronic warfare, intelligence and reconnaissance, 
communcations, data processing and display. 

That is why we say— the many worlds of defense elec- 
tronics meet at Sylvania Electronic Systems, Division 
of Sylvania Electric Products Inc., 40 Sylvan Road, 
Waltham 54, Mass. 


GENERAL TELEPHONE 
* ELECTRONICS w 

Total communications from a single source through 

SYLVANIA ELECTRONIC SYSTEMS 

Including: Automatic Electric • Electronic Secretary 
Industries • General Telephone & Electronics International 
General Telephone & Electronics Laboratories • Leich 
Electric • Lenkurt Electric • Sylvania Electric Products 


CREATE AND DELIVER AN ELECTRONIC 
UMBRELLA-IN LESS THAN ONE YEAR! 


New concepts in 
ducting systems reflect demands 
for higher performance 


As temperatures, pressures and complexity of 
ducting systems for ultra-sonic aircraft and 
missiles increase, weight limitations become 
proportionately more stringent. To solve these 
problems, Solar Aircraft Company has been 
developing new design concepts and advanced 
fabrication techniques. All of these concepts 
and techniques are currently being used in the 
development and manufacture of pneumatic 
systems for America’s most advanced aircraft. 

Weight Presents Problem 
Without exception, design requirements are 
extremely critical in the areas of weight, tem- 
perature and pressure. An idea of the scope of 
the problems encoun- 
tered can be visual- 
ized in one current 
system. If it were built 
entirely of the lightest 
gauge aluminum it is 
currently practical to 
fabricate and if con- 
ventional insulation were used, the system 
would be more than 100 pounds overweight. 

Weight isn’t the only problem. Temperatures 
in this system go up to 1200F; pressures reach 
450 psi. Conventional materials and methods 
are made obsolete by ultra-sonic aircraft. Solar 
research, engineering and manufacturing teams 
with 15 years experience in the field of aircraft 
and missile ducting have developed a number 
of feasible approaches to the problem. One is 
an air film method of insulation to contain the 
heat of the air within the ducting system by 
means of an air gap between an inner and outer 
wall. As part of this insulation concept. Solar 
research has developed a special high emissivity 
coating. Called Solar black silicone, the coating 
has an emissivity rating of .99 on a scale of one 
60 



—higher than any similar material being tested. 

Materials Offer Solution 

To solve the weight problem, Solar has been 
developing systems involving extremely thin 
gauge super-alloys and systems made primarily 
of non-metallic mate- 
rials. The company's 
extensive experience 
in the development 
and production of 
high pressure, long 
life-cycle bellows 
and gimbals has also 
contributed. 

The ultra-sonic aircraft ducting program is 
only one of several now underway at Solar. They 
include development of the boundary layer con- 
trol system for the Navy’s new F4H fighter, 
engine ducting system for an aircraft nuclear 
propulsion and ducting system and components 
for the A3J attack bomber, F-102 fighter and 
C-130 cargo transport. In these programs Solar 
was usually given envelope size and centerline 
routing for the system, together with design 
arameters. Frequently, however, a system is 
esigned by the airframe contractor and Solar 
assists in the development. 

For information about Solar’s capability in 
the design, development and manufacture of 
ducting systems and components, write to Dept. 
J-210, Solar Aircraft Company, 2200 Pacific 
Highway, San Diego 12, California. 
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Atlas Boosters Repaired on Launch Pad 


By George Alexander 


Cape Canaveral, Fla.— Repairs to the 
Atlas boosters used as the Mercury- 
Atlas 6 (MA-6) and Ranger 3 launch 
vehicles were performed through a 23- 
in. -<lia. access hole at the bottom of 
the fuel tank— an engineering feat com- 
parable to building a model ship in a 
bottle. 

Repairs, performed by the Cape 
Canaveral operations group of General 
Dynamics Astronautics, builder of the 
Atlas, were necessitated when RP-1 
kerosene fuel seeped into the insulating 
bulkhead between the missile’s fuel and 
oxidizer tanks (AW I’eb. 12, p. 29). 

Rather than remove the boosters 
from their launch stands to get at the 
fuel-soaked insulation, General Dynam- 
ics engineers here suggested that the 
vehicles be left standing and that only 
the sustainer engines be pulled out. 
Removal of the sustainer, they argued, 
would provide a 24-in.-dia. access hole 
through which men could crawl up 
through the fuel tank to reach the in- 

The Atlas is so constructed that the 
liquid propellant tankage and airframe 
are integral. RP-1 kerosene fuel, stored 
in the lower section of the airframe, is 
separated from the liquid oxygen above 
it by a thin stainless steel structural 
dome. The underside, or fuel side, 
of this dome is lined with a 3-in.-thick 
blanket of styrofoam held in place by 
a .016-in. thin aluminum membrane. 
Design purpose of this foam blanket 
was to prevent freezing of the kerosene 
fuel by the —2971-' temperature of the 
liquid oxygen and to reduce the boiloff 
rate of the liquid oxygen from heat 
transfer of the warmer 70F RP-1 . 

In preparing Atlas 55-D for launch 
in October, 1960, the General Dynam- 
ics crew accidentally overfueled the mis- 
sile with RP-1. A combination of too 
much fuel and too high internal pressure 
ruptured the aluminum membrane, 
allowing fuel to soak the styrofoam. 
The missile was removed from its stand, 
its three engines and aft bulkhead re- 
moved and the fuel-soaked foam liner, 
along the aluminum membrane, peeled 
off the structural dome. 

Tests with styrofoam had shown 
that it would soak up approximately 
twice its own weight, although its wick 
action was generally only .5 to .75 
in. above the fuel line. Completely 
soaked with fuel, the 80-lb. blanket 
would weigh about 240 lb., and USAF 
and General Dynamics feared that at 9g 
acceleration loads, the blanket and 
membrane would collapse into the fuel 
tank and that particles might enter the 
turbopumps, causing violent failure. 


After removing the fuel-soaked foam 
liner, USAF and General Dynamics de- 
cided to fly 55-D without insulation 
between the fuel and liquid oxygen to 
see if it was really necessary. This mis- 
sile flew Oct. 22, 1960. aiid the com- 
plete success of this flight led to a 
decision to build E and F models of 
Atlas without foam insulation. 

The D-series Atlases, as used in the 
Ranger and Mercury programs, were 
fabricated with foam liners and it was 
thought unnecessary to modify them. 

In the final preflight examination of 
the Ranger 3 Atlas booster during the 
week of last Jan. 22, a check was made 
to see if any fuel had leaked into the 
styrofoam blanket. This is standard 
preflight procedure with D-models, and 
is accomplished by checking for the 
presence of fuel in a small copper tube 
which runs from a point in the foam 


liner slightly above the fuel level 
within the tank to an external plug on 
the missile skin. When the plug was 
opened, a steady stream of RP-1 ran 
out, indicating that a rupture had oc- 
curred somewhere in the aluminum 
membrane, allowing the foam to be- 
come soaked. 

To have repeated the procedures that 
had been followed with Atlas 55-F 
would have meant the loss of a five- 
day "window” of optimum moon- 
earth relative positions for Ranger 3. 
The General Dynamics launch crew 
suggested that it be allowed to dump 
the RP-1 aboard the Atlas, pull the 
sustainer and go up through the fuel 
tank to remove the blanket. The crew 
estimated the job would take four days, 
permitting launch of Ranger on the last 
day of the window. 

USAF and National Aeronautics and 






AT RADIATION, CHALLENGE IS OPPORTUNITY 

Example: PCM telemetry for “ Nimbus ” 


Accurate long-range weather forecasts will be mon’s best de- 
fense against the coprice of the elements. The Nimbus meteor- 
ological satellite system— being developed by the Goddard 
Space Flight Center of the National Aeronautics and Space 

Radiation Incorporated was selected by NASA to design 
ond build PCM telemetry for Nimbus. The requirements posed 
o challenge of system long life and high reliability that hove led 
to major advances in the state-of-the-art. For Nimbus a new 
concept of power switching was developed that will result in a 
power saving of 30:1 over present methods. Other Radiation- 
built ground systems will process Nimbus data. 

Nimbus. Telslar and OAO (Orbiting Astronomical Observa- 


tory) satellite PCM systems are but three of the many exciting 
projects in which we ore presently engaged. If you're the kind 
of engineer who is stimulated, not stymied, by the myriad chal- 
lenges of space electronics, you'll find kindred spirits ol Radi- 
ation Incorporated. If such an environment appeals to you, 
send your resume or write for information to Personnel Di- 
rector.Depl. AW-22,Radiation Incorporated, Melbourne, Florida 
-an equal opportunity employer. 




Space Administration agreed to take 
a chance and General Dynamics person- 
nel went to work. 

First, the sustainer engine, with all 
associated pumps, lines and hardware, 
was removed. The two outboard booster 
engines were not touched at all. The 
bottom of the fuel tank is conical- 
shaped and this cap was removed at the 
24-in.-dia. level. 

Two General Dynamics carpenters 
then began construction of wooden 
scaffolding to go up through this 24-in.- 
dia. access hole. They placed vertical 
supports within the tank around the 
perimeter of the access port and then 
built a lO-ft.-dia. platform atop the sup- 
ports. leaving another 24-in.-dia. access 
hole for personnel to mount the plat- 

Using 2x4 in. stanchions as sup- 
ports, the carpenters then built a sec- 
ond working lO-ft.-dia. platform, again 
with a 24-in.-dia. access port, atop the 
first platform. The second platform 
was high enough and strong enough to 
allow three men to work on the foam 
blanket overhead. Work shifts inside 
the tank were limited at first to 20-min. 
periods and later extended to one hour 
per man. The carpenters did such pre- 
cise work in cutting parts of the scaffold 
that when masking tape was wrapped 
around edges of the supports and plat- 
forms to protect personnel from splin- 
ters, the structure was found to exceed 
the internal tank dimensions by thou- 
sandths of an inch— due to the thick- 
ness of the tape-and had to be planed. 

The aluminum membrane and foam 
liner, which was glued to the mem- 
brane, were cut into "pie-segments” 
with tin snips and passed down through 
the 24-in.-dia. holes. 

The entire job, from removal of the 
sustainer to replacement of the sus- 
tainer, took four days and Ranger > was 
readv for launch on Jan. 26. 

'I lie scaffolding was dismantled, 
crated and stored as ground support 
equipment for possible future use. 
Project Mercury personnel are under- 
stood to have scoffed at the suggestion 
that they might someday want to make 
use of the technique and equipment, 
but five days after Ranger 1 flew, fuel 
was detected in the little copper tube 
on the MA-6 booster and they asked 
for the equipment. 

Because the Mercury 109-D booster 
is a man-rated booster, (designed to 
launch a manned capsule). General D\ - 
mimics wrote a detailed engineering 
procedure, which USAF and NASA ap- 
proved. that outlined every step to be 
taken in removing the fuel-soaked 
blanket from the MA-6 vehicle. Every 
part pulled from the sustainer envelope 
was tagged sequentially, and every scaf- 
fold part was numbered according to a 

Every step in removal of engine parts. 
AVIATION WEEK and SPACE TECHNOLOGY. 


TELEMETRY BY TELE-DYNAMICS 



Positive performance as proved by high customer accept- 
ance characterizes Tele-Dynamics' 1270A voltage controlled 
oscillator. Exceptional electrical and environmental specifica- 
tions, unique in off-the-shelf components at the right price, are 
representative of Tele-Dynamics' creative efforts in the com- 
plete telemetry field. Write for technical bulletins and a new 
capabilities brochure. 


TECHNICAL CHARACTERISTICS 

Input— 0 to 5 volts or ±2.5 volts 
Linearity— ±0.25% BSL 
Power Requirements— 28 volts 
at 9 ma max. 

Distortion— 1% 

Amplitude Modulation— 10% 


ENVIRONMENTAL CHARACTERISTICS 

Thermal Stability 20°C to 

+85°C ±1.5% DBW 
Altitude— Unlimited 
Vibration— 30G random 
Acceleration— 100G 
Shock— 100G 


TELE-DYNAMICS 

DIVISION 

AMTCMCA/V BOSCH XSBAf/t COBPOBAT/O/V 
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Engineered 

Environment 

The thimble-sized nest of the potter wasp 
is a feat of engineered environment as 
well as artistry- The mother wasp care- 
fully gathers hundreds of particles of 
wet clay and positions them inside the 
nest so that air can circulate around 
them. This maintains proper humidity 
for larvae during the hot, dry months. 

How is humidity control being handled 
in your project? Proper and reliable 
functioning of electronic components as 
well as the efficiency of personnel depend 
on precision humidity control. Special- 
ized AAF equipment that "tailors” the 

engineered products built to rigid mili- 
tary standards. 

AAF's half century of experience is 
available to you. Our engineering staff 
is ready to collaborate with yours in con- 
quering environmental control problems. 
"Better air is our business.” 


• Humidity Control 

ENGINEERED 

ENVIRONMENTAL 

SYSTEMS 


DEFENSE PRODUCTS DIVISION 
American Air Filter Co., Inc. 

310 Third St. • Rock lllond. III. • Phone 788-0311 



Rigidized Solar Collector Prototype Shown 

Inflatable space structure, sis feet in diameter, is the prototype of a rigidized solar collector 
able to serve as a satellite or space vehicle piggv-back power generating device. The strnc- 

plastic laminate and is designed to be inflated outside the space vehicle. It has a focal length 
of four feet for beaming sunlight at a thermionic power unit inside the unit. Inflatable 
target spheres arc visible in the background. 


erection of the scaffold, removal of the 
foam liner, dismantling of the scaffold 
and replacement of the sustainer had 
to be certified by an inspector, then a 
second independent inspector, then bv 
an inspection supervisor and finally by 
a USAI* quality control representative. 

After every action had been taken, 
four inspectors checked the work 
against a procedure list. The vehicle 
was re-certified as being man-rated after 
the blanket had been removed and the 
engine compartment put back together 
four days later. 

There were three fears about remov- 
ing the foam blanket from the man- 
rated booster: 

• RP-1 might freeze in small chunks 
near the top of the fuel tank and that, 
during flight, they might enter the 
turbopump and cause a failure, 

• Boii-off rate of liquid oxygen might 


increase significantly because of heat 
transfer from the comparatively higher 
temperature RP-1 fuel, and might re- 
sult in less liquid oxygen than was re- 
quired for orbital injection. 

• Helium, used to pressurize tanks, 
might contract because of the cryogenic 
effect of liquid oxygen and then be 
less than the amount required for flight. 
Fueling Tests 

To put these fears to rest. General 
Dynamics ran five fueling tests after the 
foinn blanket had been removed and 
the missile reassembled. It was found 
that with only the stainless steel struc- 
tural dome between the RP-1 and liquid 
oxygen, the temperature of the kero- 
sene fuel dropped onlv from 701'' to SOF 
and did not freeze. Liquid oxygen boil- 
off was onlv a few pounds more than 
normal and helium loss was very slight 
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MODEL of test stand for first dow-nward-firing nuclear rocket tests of Project Rover Ncrva engine shows rocket engine at front of remote- 
control railroad car. semi-cylindrical aluminum shields that enclose engine in the stand, the Aft. -thick concrete wall that forms shield 
behind stand. Spherical Dewar storage tank at left would hold 250.000 gal. of liquid hydrogen. Gunitc channel at right drains away water 
used to cool flame deflector duct at rate of -15,000 gpm. Fill station is behind storage tanks which are at left rear of Dewar tank. Aerojet- 
GcneraTs Aetron Division designed facility for Atomic Energy' Commission’s Nevada Test Site. 

Nerva Test Stand Construction Advances 


By Russell Hawkcs 

Construction of the first downward- 
firing nuclear rocket test stand for the 
Project Rover Nerva engine is now 20% 
completed and approximately on sched- 
ule toward its completion date of Ian. 
15. 1965. 

Handling and support functions on 
test stand No. 1 at the Jackass Flats, 
New, site will be conducted by remote 
control using many techniques devel- 
oped by Atomic Energy Commission’s 
Los Alamos Scientific Laboratory scien- 
tists for the earlier Kiwi scries reactors 
in Project Rover. 

Test stand No. 1 was designed for 
AEC by Aetron Division of Aerojet- 
General Corp. Aetron also has a con- 
tract for test stand No. 2 and the Aero- 
jet Azusa. Calif, plant has recently been 
awarded the prime contract for the de- 
velopment of the Nerva engine. Engine 
development contract from the joint 
NASA-AEC Space Nuclear Propulsion 
Office provides S26.5 million for work 
through September. 1962. First flight 
of the nuclear rocket is not expected be- 
fore late 1966 or early 1967. AEC 
contract for test stand No. 1 construc- 
tion is for S-f.6 million. 

The 106-ft. high test stand No. 1 is 
to be made almost entirely of aluminum 
because other structural’ materials ac- 


quire more intense neutron-induced 
radioactivitv in the presence of an oper- 
ating reactor. Also, the isotopes acti- 
vated in aluminum have a much shorter 
half-life than those produced in such 
materials as steel and will allow mainte- 
nance workers or emergency crews to 
approach the test stand much sooner 
after a power run. 

The Nerva engine will be brought 
to the test stand on the front of a 
special railroad flat-car pushed by a re- 
motely controlled electric locomotive. 
It will be positioned in the test stand 
and connected to the permanently em- 
placed liquid hydrogen propellant tank 
by remote controls operated by engi- 
neers in the control point building a 
quarter of a mile away. The engineers 
will observe the operation by closed cir- 
cuit television. When the engine is 
locked to its thrust mount and the 
plumbing, control circuits and instru- 
mentation wiring arc connected, the 
flat-car is to be withdrawn to a shielded 
site and semi-cvhndrical radiation 
shields are to be brought in on flatcars 
and closed about the engine. 

The shielding consists of four hollow 
aluminum vessels which arc filled with 
water before each run to serve as the 
shielding agent. This makes it possible 
to drain off much of the radioactivity 
induced in the shield. The shield vessel’s 


are 30-in. thick. Beside the two mov- 
able semi-evlinders, there is one vessel 
above the engine in the stand and one 
beneath the ground level of the stand. 
Together, the four vessels form a scaled 
chamber which can be evacuated by 
steam ejector pumps to simulate the 
low atmospheric pressure of high alti- 
tude operations. 

A permanent, 3-ft. thick concrete wall 
provides additional radiation shielding 
for the fill station building, tank fann 
and other facilities directly behind the 
stand. The wall is to be 38 ft. tall 
and 95 ft. long. Another 30-in. water 
shield constructed as a sliding door will 
be used to block radiation from the ex- 
haust deflector duct after each test 

When the hot engine has been re- 
moved, the upper end of the duct will 
be closed by a cart-mounted, 10-ft. 
square plug of depleted uranium moved 
into the stand on the rails. 

Exhaust deflector duct of the test 
stand is much narrower than the open 
flame buckets of test stands for chemi- 
cal rockets. This feature is intended 
to prevent radioactive exhaust gas from 
curling back into the superstructure of 
the stand. The duct will be cooled by 
demineralized water flowing through at 
43,000 gpm. during a test. A Gunitc 
ditch in front of the stand will channel 
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the contaminated water into the desert 
to sink harmlessly in the sand. 

Demineralization of shielding water 
and duct cooling water cuts the residua! 
radiation in the used water and also re- 
duces scaling in pipes, tanks and com- 
ponents. The processed water comes 
from a 2.5 million gallon tank located 
approximately 2.200 yards from the test 

The demineralized water is also used 
to make steam for the altitude simulator 
ejector pumps. There is a separate 
utility water system for air-conditioning, 
drinking, etc. 

Superstructure Construction 

Superstructure of the stand is made 
of 6061-T6 aluminum. Main structural 
members arc four hollow, 40-in. dia., 
?S-ft. tall columns. The 77.000 gal. 
liquid hydrogen propellant tank can be 
moved vertically within a 15 ft. range 
if specific tests require it. A five-ton 
capacity elevator gives access to five 
work platfonns in the tower, lire 
liquid hydrogen system includes a 

250.000 gal. storage dewar in the tank 
farm and a 4,400 gal. high pressure 
run tank at the foot of the stand. The 
latter contains fuel for the hot gas 
generator that powers the propellant 
turbopump. Oxidizer for the gas gener- 
ator is liquid oxygen from a 550 gal. 
high pressure run tank. There is a 

22.000 gal. liquid oxygen storage vessel 
on the site. 

A steam generator for the ejector 
pump, located in the exhaust duct, 
bums propane fuel. 

Liquid Nitrogen 

Liquid nitrogen from a 51.000-gal. 
storage tank is carried through jacketed 
piping to be used for cool-down and 
purging of the engine and deflector 
duct. 

The control point building for the 
entire nuclear rocket test facility is 
located 1.050 ft. from the stand below 
a utility equipment building and under 
five feet of earth. 

The test stand and all the under- 
ground facilities arc linked by an S-ft. 
wide tunnel with a shielded entrance 
1,258 ft. from the stand. The tunnel 
is the air discharge duct for all the 
underground buildings. The air is 
discharged at the test stand end of the 
tunnel so that it is always moving away 
from workers. 

Off-set turns in the tunnel seme as 
radiation traps. Controls and instru- 
mentation for transferring fluids and 
electronic repair facilities arc located 
in a forward control room below the 
fill station. A test cell building is 
located 100 ft. behind the test stand 
and a test stand equipment room is 
buried 9 ft. under the test stand. 
Neither would be occupied during a 




All honor to our nation’s space-conquering achievement, 
and to the many who did their part to ensure its success. 
Resistoflex is proud its hose was selected for the project. 
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A. Model 4310 0.1% Linear Accelerometer. B. Model 
4525 Angular Accelerometer. C. Model 4710 Inte- 
grating Accelerometer. D. Model 4403 Acceleration 
Switch. E. Model 4405 Jerkmeter. F. Model 7005 
Airborne Analog Computer. 


LINEAR, ANGULAR, AND INTEGRATING ACCELEROMETERS, 
ACCELERATION SWITCHES, JERKMETERS, AIRBORNE 
ANALOG COMPUTERS, O/u/ SyflfanP 


... is designed for demanding 

nt and control applications met 

in telemetry, gyro-erection, programming, 
and short range inertial guidance. 

Key specifications: non-linearity plus hys- 
teresis. • ' *• — 

strai ght 
±0.05 j 


thin 0.05 % d 

nge and 
■r than 0.0002% 




lltf'v d 

options, biased output, liquid filled uj 
and/or 2S v dc operation: 0 to 5 v dc , 
put; price, standard unit, S450. 

Model 4525 Angular Aceeleromeler - Chief 
applications for this unique force balance 
accurate angular accelerometer are clos- 
ro loop on ground launching 
or missiles, detecting roll, pitch 
and yaw acceleration once ihey arc air- 

acceleration when a mfssile is vibrated by 
a linear shaker. 

Key specifications: ranges, from ±2 ra- 
dians/ sec 1 to 50 rad/ sec 1 or any interme- 
diate grouping: frequency responses, essen- 
tially the same as that of a li. 
order system; nominal full si 

±20 volts; resolution, 0.01 % full sc 

better; linearity, 0.1% of full scale: hys- 
teresis, less than 0.01% full scale: damp- 
ing, 0.6 ±0.1 of critical; size, 3.7 " diam- 
eter x 3.7" high; available in nitrogen 
filled and liquid damped versions. 

Model 4710 Integrating Accelerometer— The all 
solid state Donncr integrating accelerc 




velocity. These outputs are used in turn to 
actuate various control dynamics in mis- 
siles and aircraft. Velocity contacts can 
be closed at any speed from a few feet per 
second to 50,000 feet per second, up to 
accuracies of 0.25 percent over extended 
operational periods. 

Key specifications: temperature range, 
30 • F to 150° F; vibration, will withstand 
±15 g through 2000 cps; acceleration 
ranges, f rot 


determine the point of thrust termination 
in missile and satellite vehicles. Because 
of their high natural frequency, they offer 
excellent dynamic response. 

Key specifications: ranges, 0.05 g to 100 g; 
unregulated power. 28 v dc ±10%; tem- 
perature range, 30‘ F to 150 ■ F; output, 
relay closure; weight, approximately 12 


linear unit and about the sensitive ax 
the angular unit. Basically, each sy 
consists of a transistorized acceleron 
with an integrator inserted into the st 
loop to generate a jerk signal. Applicai 
include monitoring rale of change o 


diet impending c 
ity damping tern 


inertial indicator of first 


acceleration is required. 

±7 glufl mnge°to'±3o[ Vf'ulTrange^erk, 


±0.5 g/sec full range to ±20 g/sec full 
range; output full scale, acceleration and 
jerk, 7.5 v dc; weight, 7.5 ounces. 

Model 7005 Airborne Anolog Computer— Tech- 
nically known as a "maximum altitude 
sensor," this all solid slate system is a 
fixed purpose analog computer housed in 
a magnesium case only 5 inches long. It is 
used to actuate rescue devices in the cap- 
sule developed for the project Mercury. 

Under abort conditions, the computer 
provides output information which fires 
the explosive bolts holding the escape 
tower onto the top of the capsule and ener- 
gizes the system which causes the escape 
lower jettison rocket to fire. 

OTHER DONNER SYSTEMS — 

Donner Scientific specializes in the manu- 
facture of accurate fixed and general pur- 
pose analog and digital systems designed 
to analyze, measure, and control inputs 
interlocking time, acceleration, jerk, veloc- 
ity. and other dynamic inputs. Typical sys- 
tems include accelerometer timer switches, 
airborne signal conditioner and event 
markers, escape and re-entry sub-systems, 
linear acceleration summing and storage 
devices, and peak reading vibration storage 

For more information, contact your 
nearby Donner engineering-sales repre- 
sentative or write Department 09. 
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CONVAIR 990, shown here in Scandinavian Airlines System markings, is one of seven ordered by Swissair, two of which will be leased 
to SAS. Drag reduction program will include fairings on the aft portion of the engine nacelles and a smoother leading edge on the wing. 

Aviation Week Pilot Report: 


990 Demonstrates Safety and Economy 


By William S. Reed 

San Diego, Calif.— Handling qualities 
of the General Dynamics Convair 990, 
latest of the jet transports to receive 
approval for passenger service, compare 
very favorably with previous Convair 
transports. 

From a maximum speed of 620 mph. 
at 21,500 ft. to a post-stall indicated 
airspeed of 98 kt.. characteristics of the 
990 are predictable, control forces and 
movements arc at pilot-preferred levels 
and operating crews should find the 
990 a pleasant aircraft to fly. Increased 
thrust of the General Electric CJS05- 
23B aft-fan engines makes the heavier 
990 perform in the same field lengths 
as its predecessors, the 8S0 and SS0-M 
transports. 

Economical cruising speeds with 
good specific fuel consumption make 
the 990 competitive from an operating 
standpoint. 

This Aviation Week pilot flew the 
No. 8 990, serial number SE-DAY. 
which is one of seven ordered by Swiss- 
air and one of the two which that car- 
rier will lease to Scandinavian Airlines 
System. In SAS markings, the 990 
weighed in at 162.S32 lb. including 
a fuel load of 50,000 lb. The interior of 
the aircraft is configured for 42 first- 
class and 57 coach passengers. 


Engineering Test Pilot William H. 
Harse. Production Test Pilot H. L. Burt, 
and Flight Engineers L. A. Scrivener 
and J. J. Coil. Maximum certificated 
gross weight for the 990 is 246,200 lb. 
so that this flight was not very repre- 
sentative of the performance character- 
istics of the aircraft at full load. How- 
ever, general flight characteristics and 
handling qualities were assessable. 

Takeoff from Lindbergh Field was 
made on Runway 27 which is 8.100 ft. 
long. Maximum gross weight operation 
with the 990 is not permitted out of 
Lindbergh because rising terrain on 
both ends of the longest runway docs 
not afford sufficient clearway. 

Layout of the 990 cockpit is very 
similar to that of the SS0 scries (AW 
May 29. 1961. p. 48) with the excep- 
tion of a few minor changes. The eleva- 
tor trim wheel has been replaced by a 
knob for longitudinal trim. Trim ,-ilso 
is provided for in a thumb-operated 
switch on the control wheel and emer- 
gency switches on center pedestal. 

The General Electric CJS05-23B aft- 
fan engines used on the 990 require 
the addition of one more engine per- 
formance instrument on the panel-fan 
rpm. In the 990. the tachometers for 
the fans are located directly under the 
EPR (Exhaust Pressure Ratio) gages 
and show rpm. in per cent. Under the 
fan rpm. gages are the EGT (Exhaust 


Gas Temperature) gages, below them are 
the main engine tachometers and. on the 
bottom, the fuel flow gages. Confusing 
in this arrangement is the fact that the 
gages for the two most important 
parameters. F.PR and engine rpm., are 
not together. Takeoff, climb and cruise 
thrust are set by EPR and cross checked 
with engine rpm. and EGT. Fan rpm. 
actually tells the pilot nothing after it 
has been cross checked for takeoff 
thrust-fans add about 40% to total 
sea level thrust— and once in the air, 
fan rpm. tells nothing beyond the fact 
that the fans arc turning. Fan rpm. 
is proportional to the exhaust flow 
through the turbine and is neither con- 
trollable nor governed. It would seem 
that the fan tachometers should be 
moved to the bottom of the panel or 
to the flight engineer’s panel. 

One other troublesome area was the 
nose wheel steering which requires con- 
siderable force both because of its small 
diameter and a rather high force gra- 
dient. Control with the wheel is 
positive and not subject to rapid deflec- 
tions even at relatively high speeds on 
takeoff roll. The 990 does not have nose 
gear steering coupled to the rudder, a 
feature that was found useful during 
ground operation. 

Takeoff was made on Runway 27. 
Ambient temperature was 70F and wind 
was calm. Takeoff performance charts 
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MAGNAFLUX 



You’re right that Magnaflux and Nondestructive Testing (NDT) 
have come to mean pretty much the same thing 
over the last 30-plus years . . . 



70 


TAKE R&D. Right now you may be planning a new com- 
ponent— for a missile, an airplane, a motor car. Is it a good 
design, can you produce it economically? Will it work— or be 
a million dollar failure? How can you .be sure? How can you 
test it? 

The people at Magnaflux can help you find out . . . in ad- 
vance. Our R&D will work with yours in Application Studies, 
or contract to take over specific parts of the problem. This 
could be included as part of your own development cost. 
You'll free many of your own key people for other assignments. 
You'll put a variety of specialists on your payroll — but only 
when you need them. 


YOUR PRODUCT ISN'T YET IN THE DESIGN STAGE? 

You could use some help at basic levels — metallurgical, chem- 
ical and physical testing— alloy recommendations— metal- 
lographic studies— fatigue evaluation— environmental tests? 
No problem here! METAL CONTROL LABORATORIES, 
Huntington Park, California— now part of Magnaflux— has 
been supplying just such assistance for years. This is worth 
checking into — you'll have one of the finest materials engi- 
neering and specialized testing laboratories in the world 
assisting you. The cost? Usually far less than you'd spend to 
approximate their results—;/ you had the facilities. 

YOUR NDT NEEDS ARE NATIONWIDE? So are Magna- 
flux facilities. MAGNAFLUX MATERIALS TESTING LABO- 
RATORIES are so widely used, all around the country, many 
people think they are part of a separate company. Not so! 
This is a part of Magnaflux Corporation, set up to serve you 
either of two ways: You bring your test needs to our Lab or 
we come to you with fully-equipped Mobile Labs ... in your 
plant or out in the field— airport, overhaul plant, oil rig. bridge, 
wherever you need it. 

MTL provides all the Test Systems of Magnaflux— including 
radiography, magnetic field measure, others. Further, since 
the service is nationwide, every laboratory can help every other, 
whatever your need. This is a real pool of equipment and men. 
Principal enthusiasts are airlines, missile and aircraft produc- 
ers— plus a hundred or so major industrial plants— for main- 
tenance and production. 

YOU NEED YOUR OWN TEST SYSTEMS? Then, of 
course, you aren't thinking just of hardware. Many Magnaflux 
Test Systems are available or readily adaptable to do your 
test job. Such Systems are testing, for instance, critical 
tubing that may go into orbit around the earth— finding any 
defects in million-run bearing cages — testing rocket motor 
solid fuel chambers— and steel billets 40 feet long, 10 inches 
square— air frames, jet engines— with push button or auto- 
matic handling. 

Full-scale, super-efficient Test Systems like these come 
about when responsible people plan NDT as part of R & D, 
engineering and production. It's best to do it early— at the 
first concept stage, if possible. Then everything programs 
out — design, production, testing. 

Testing becomes, as it should, a part of product planning. 
We call this "system engineering". It goes far beyond too 
many common ideas of "testing”. It's not something done 
because you must, but because it saves money, keeps the 
product true to its purpose— not just to meet specifications 
but to work and operate as it should. 

Providing the experience, understanding and men is a 
Magnaflux function that goes well beyond the limits often 
thought of as "testing”. HOW CAN YOU USE SUCH HELP 
BEST? Quickest way to find out is to call your Magnaflux 
Field Engineer— or write Magnaflux Corporation, 7306 West 
Lawrence Avenue, Chicago 31 , Illinois. 
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Space approved 
TI EXTREME HIGH RELIABILITY 


means: 

today, more than ever before... 
in service, reliability and 
depth of experience... 
you can rely on TI 


A new concept in semiconductor reliability has evolved from Douglas 
Missiles and Space Systems Division’s and the National Aeronautics 
and Space Administration's determination to assure 100% systems 
success in Delta space vehicles. This concept, termed EHR for Ex- 
treme High Reliability, is concerned at present with orbital and deep 
space probes launched by the Douglas-built Delta. Texas Instruments 
engineers worked with NASA and Douglas personnel, beginning with 
3 complete re-examination of current manufacturing philosophies . . . 
all the way through to helping establish the systems reliability stand- 
ards. In essence, this program delines EHR as "building-in quality in 
addition to testing for it." EHR had to be much more than just another 
testing program, for testing the finished product cannot guarantee 
the conditions under which it was made. To provide NASA and 
Douglas with "Space-Quality" parts, Texas Instruments began its 
evaluation procedures by 100% testing and inspection of every piece 
of material and equipment used in the manufacture of devices. EHR 
Quality Control procedures include microscopic inspection at each 
stage of manufacture, beginning with materials and parts inspections 
before the assembly process is started. Assembly is performed in con- 
trolled atmosphere, under positive pressure to help ensure the elimi- 
nation of all foreign material. Even the jigs used to hold the devices 
throughout the assembly processes are subject to the same micro- 
scopic scrutiny as the devices they carry. ■ These are but a few points 
in the EHR program, developed jointly by NASA, Douglas and Texas 
Instruments. A partial list of tests given EHR devices AFTER manufac- 
ture are listed below. ■ Particle Detection — This test checks for 
possible foreign material (internal wire leads, solder balls, etc.) in the 




encapsulated unit. This method uses a vibration table set at lOg zero 
to peak in conjunction with a piezoelectric accelerometer, electrical 
filter and oscilloscope, with the accelerometer mounted in a special 

This test detects metallic contamination weighing 9 micrograms or 
greater. ■ Constant Acceleration — The purpose of this test is to 
demonstrate the mechanical endurance of the device under extreme 
conditions, to simulate actual intended system usage. Depending on 
the device, each transistor is tested in the Y, plane with a centrifugal 
acceleration of 5,000 to 35.000 g's applied to the device (non- 
operating) for one minute. ■ Operating Test — Since the first 250 
hours of device operation are the most critical, the "Power Burn In” 
test is performed on each unit to assure device stability. Each device 


sipation(P c ) condition. ■ Dew Point — This test is to determine if 
moisture is present within the encapsulated device. Icao 15 monitored 
as the device temperature is varied from T A = -65°C to 25°C under 
operating conditions. Continuity with respect to temperature must 
be observed in l CBO , ■ Vibration (Monitored) — This test establishes 


that seen in actual missile system application usages. The device is 
subjected to vibration at 60 - 5 cps at a minimum peak acceleration 
of 15 g's for a period of 30 seconds. During the test, the forward 

discontinuity, ringing or other instability. ■ High Temperature Test 
(non-operating) — This test is to determine the stability of the 


sistors are stored at an ambient temperature of 200°C — 50°C for 
250 hours minimum. ■ EHR is an all-out effort by Texas Instruments 
to achieve the long sought goal of providing the Systems Designer 
with "Space-Quality” parts, i.e , devices approaching 100% reliability. 
■ You can give your circuits semiconductor reliability far in excess of 
that previously available. You can specify devices produced under 
all of Tl's EHR techniques or only those applicable to your specific 
military or industrial needs. ■ The manufacturing techniques and 
testing that comprise EHR result from Tl's depth of technological 
skills, plus the determination and willingness to meet every TI 
customer's requirements. Today, more than ever before, in service, 
reliability and experience, you can rely on TI. 
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THE CASE OF THE THINKING SHIP 


I • , It’s automation on the ocean ... the merchant vessel cruising smartly 
• * A * • along, “thinking” out its course, sending and receiving messages, maintain- 
. norden • ing constant lookout. And the crew, meanwhile, is free to handle other 
^ shipboard duties. 

The vessel will be capable of staying on a fixed course through strong 
currents and winds . . . avoiding collisions . . . maintaining radio contact . . . changing 
speed ... all by advanced automation. Studies conducted by Norden for the U. S. Mari- 
time Administration are the basis for partial automation of our merchant ships. The ulti- 
mate result of such automation would be a ship capable of self-sustained operation for at 
least 30 days without maintenance. Equally important, the system will provide greater 
safety for our merchant seamen. 


Norden brings to this challenging assignment exceptional skills in computation, com- 
munications, navigation and stabilization systems and sub-systems. The “Thinking 
Ship” project is another manifestation of the Norden credo . . . Extending man’s 


CAPABILITIES, 


FOR ADDITIONAL INFORMATION ABOUT NORDEN SHIP AUTOMATION 
STUDIES OR COMPUTING AND STABILIZATION SYSTEMS, WRITE: 


Norden — 


U 

A 


NORWALK. CONNECTICUT 



LEADING EDGE SLATS, extended here on final approach to landing (left), will be replaced by Kreuger flaps to provide cleaner wing 
leading edge for cruise condition. Deep engine intakes arc standard with fan engines. Wing anti-shock bodies (ASB) on the 990 (right), 
are used for fuel storage— outboard pods holding 6,265 usable pounds and inboard pods 4,942 lb. Speed is restricted to 355 kt. or 
Mach .78 with fuel in the ASBs, but this generally does not afiect cruise performance as this fuel is used first. Area rule effect of the 
anti-shock bodies is most effective above Mach .90. 


showed that for the prevailing condi- 
tions at a gross weight of 162,832 lb., 
V, speed was 121 kt., V,, was 125 kt. 
and V, was 141 kt. These figures meant 
that if everything was going well at 121 
kt., it would be safer to continue take- 
off than to attempt to abort, that the 
aircraft should be rotated into takeoff 
position as 123 kt. appeared on the air- 
speed indicator and that initial climb 
speed was to be held at 141 kt. until 
1,500 ft. altitude had been gained. At 
maximum gross weight, the speeds 
would have been: V.-156, V„-163 
kt.. V--175 kt. Power settings for the 
70F dav were: EPR 1.93, engine rpm. 
94.5%, EGT 640C. Throttles were 
pushed up to power by the pilot and 
the final EPR settings trimmed up by 
the copilot while on takeoff roll. 

Extra thrust of the CI805-23B en- 
gines was readily apparent during take- 
off, especially at the light gross weight. 
Rudder control became effective at 
about 70 kt. at which time the nose 
wheel steering could be abandoned. A 
pull force of about 40 lb. on the con- 
trol was sufficient to produce a smooth 
takeoff. 

Deck angle during initial climbout 
is quite steep at low weights but over- 
the-nose visibility was not a problem 
because the wing on the 990 is mounted 
at 4 deg. incidence rather than the 2 
deg. of the SSO. The extra 2 deg. of 
incidence also allows for more reason- 
able angles during takeoff and landing 
with less possibility of scraping the tail. 

Power was reduced to maintain 250 
kt. IAS (indicated airspeed) at 1,500 
ft. until departure from the San Diego 
Control Area. Once this was accom- 
plished, the engines were increased to 


climb power, EPR 1.76 and the 990 
allowed to accelerate to 350 kt. IAS. 

At 21,500 ft., the aircraft was leveled 
off and the engines set at maximum 
cruise power in order to check the top 
speed attainable with this power. Rea- 
son for selecting 21,500 ft. is that at 
this altitude the greatest true airspeed 
can be attained before reaching maxi- 
mum permissible indicated airspeed. 
Maximum Speeds 

It is this altitude at which maximum 
speeds for advertising purposes are 
determined. At a higher altitude, the 
aircraft becomes Mach-limited, and at 
a lower speed, it becomes limited by 
maximum dynamic pressure, or "q” 
force. Then too, as altitude increases, 
temperature drops and so does the 
speed of sound. Thus, at 21,500 ft., 
Mach. 1 is 610 kt. while at 35,000 ft. 
Mach 1 is 575 kt. In theory then, as 
well as in practice, maximum level 
flight speed is attainable in subsonic 
aircraft at approximately 21,500 ft. It 
is interesting that the airlines' boasts 
of speed are based on the cruising speed 
at maximum continuous power at 21.- 
500 ft. altitude. Certainly no airline 
would operate at this altitude over any 
but the shortest route segments. Con- 
sider fuel consumption at two different 
altitudes and two different speeds: 

• At 20,000 ft. speed-power curves for 
the 990 at a gross weight of 160,000 lb. 
show that specific range at a high 
Mach number cruise, 0.835, is .0250 
nautical air miles per pound of fuel 
(NAMPPE). In other words, the air- 
craft will travel 25 naut. mi. on 1,000 
lb. of fuel. This Mach number at 
20,000 ft. on a standard day yields a 


true air speed of 485 kt. or 560 mph. 
At a more economical cruise of Mach 
.565 or 259 kt., specific range increases 
to .0358 NAMPPE, a 30% increase. 

• At 35,000 ft., specific range is en- 
hanced even further. Cruising at Mach 
0.S63, or a true airspeed of 467 kt. 
yields a specific range of .0420 
NAMPPE. Most economical cruise at 

35.000 ft. is Mach .76S or 420 kt. TAS. 
and this vields a specific range of .0485 
NAMPPE. The latter shows an increase 
of about 13% in specific range. 

Thus, while factors other than fuel 
consumption enter into direct operating 
costs, it can be shown that fuel costs 
rise so rapidly near the high speed end 
of the cruising spectrum that advertised 
speed is seldom flown by an airline. 
Fuel consumption is nearly doubled by 
cruising at maximum cruise thrust at 

20.000 ft. as against maximum cruise 
thrust at a more economical altitude. 
It is doubtful that any operator would 

much fuel in order to attain an increase 
of 18 kt. in speed. Although the fuel 
consumption figures quoted are directly 
applicable in this ease to the 990, they 
are representative of the specifics for 
all jet aircraft. Numbers would vary 
slightly but the percentages would hold 

A check of the 990’s top speed at 
maximum cruise thrust was made at 
at 21,500 ft. EPR for maximum cruise 
thrust was set at 1.76 and the craft 
settled down at an indicated true air- 
speed of 535 kt. This airspeed reading 
is not corrected for standard day nor 
for instrument error but can be taken 
as close to true because of built-in cor- 
rections to the TAS indicator. Gross 
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FOR 

THE 

MAN-IN-SPACE 

TMTEIR.CTJI^.'Y' 

SPACECRAFT 


DORSETT 

telemetry components 

Dorsetl Electronics is responsible for supplying much of the 
telemetering equipment for the Mercury spacecraft which will 
be used in the National Aeronautics and Space Administration's 
"Man-in-Space" program. 

For this vital project, distinct and accurate telemetry signals 
on each channel are an absolute must. Only the highest quality 
workmanship and electrical performance is acceptable to engineer- 
ing inspectors for McDonnell Aircraft, prime contractor. 

Dorsett has designed, developed and manufactured the tran- 
sistorized subcarrier oscillators, associated reference oscillator, 
and power supply mixer-amplifiers that will frequency-modulate 
and multiplex data in the Mercury manned satellites into trans- 
mittible and recordable form. These Dorsett-built components 
consistently meet McDonnell's standards. 

The same high standards of quality and performance extend 
to the many other telemetering systems and components being 
supplied by Dorsett for today's advanced aerospace programs. 
For more information, write today! 






DORSETT ELECTRONICS, INC. 


DEFENSE CONTRACT 
AWARDS 

First Fiscal Quarter 
Summary — 1962 

Now available free from 
AVIATION WEEK AND 
SPACE TECHNOLOGY are 
summary reports of de- 
fense contract dollar awards 
covering the first fiscal 
quarter of 1962. These re- 
ports show defense dol- 
lars awarded in 168 prod- 
uct/system categories as 
compiled by Frost& Sullivan, 
Inc. Information is also avail- 
able on the fourth fiscal 
quarter of 1961. 

Reports are available on an 
individual request basis in the 
following system areas: 

Data Processing 
Navigation 

Meteorological Systems & 
Components 

Vehicles, Ordnance, Vessels 

Electronic Warfare 
Communications 
Missiles & Space 
Aircraft 
Basic Research 
Miscellaneous Components & 
Sub-Assemblies 

Contact your AVIATION WEEK 
AND SPACE TECHNOLOGY 
District Manager or write to: 

AVIATION WEEK AND SPACE 
TECHNOLOGY 
RESEARCH DEPARTMENT 
330 West 42nd Street, 

New York 36, N. Y. 

f(jijf':A McGraw-Hill Publication^^ 
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weight at this time was about 1 50,000 
lb. and guaranteed speed must be made 
at nearer to 200,000 lb. gross weight. 

The 990 handled well at high speed 
with an indicated air speed of about 
430 kt. Buffet was barely perceptible 
and about the only noticeable change 
was an increase in aerodynamic noise. 
Although the noise level increased ap- 
preciably in the cockpit area as speed 
increased, the cabin noise level increased 
very little because of better acoustical 
damping there than in the flight com- 
partment. 

Taking advantage of the speed which 
the 990 had built up at 21.500 ft.. 
the velocity was traded for altitude and 
the craft climbed rapidly to 35.000 ft. 
for a check of cruising conditions at 
a more nearly optimum altitude. At 
the light gross weight, the 990 settled 
out at an indicated airspeed of 300 kt. 
after engine power had been set ac- 
cording to the ram air temperature 
(RAT). 

EPR setting for cruise was 1.87 which 
was obtained from the engine chart 
after temperature rise of 24C due to 
velocity was subtracted from the RAT 


reading of — 25C. Engine rpm. was 
929c, fan rpm. was 87%, fuel flow 
2.9S0 lb./hr./cngine. indicated Mach 
number was .88 and true airspeed 
worked out to 503 kt. (580 mph.). 
Roughly calculating, the 990 was achiev- 
ing a specific fuel consumption of 
0.0423 NAMPPE. 

Handling qualities at 35,000 ft. were 
good. Positive speed stability (in- 
creased nose-up tendency with increased 
speed) is provided by a pitch trim com- 
pensator, a standard practice among 
manufacturers because swept wing air- 
craft tend to pitch down as the Mach 
divergence drag number is approached. 
None of the axes of control seemed crit- 
imiting Mach number. 


Lat 


mtrol 


critical. 


Response rate and force gradient r 
the ailerons is such that positive 
trol is assured and there is 
tendency to hunt for neutral. 1 
with the yaw damper turned off, the 
990 showed no tendency to Dutch 
roll when uncoordinated rudder-aileron 
pulses were fed in. Damping with the 


r damper i 
without the as 


rapi 
c of the d; 


NEW! 

VAP-AIR 

STATIC 

INVERTERS 



• fully transistorized 

• maintenance-free 
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Shaft Digitizer LINEARITY? 


OPTISYN" has it. ■ 

Everyone talks about counts per turn, but few I 
worry about placement of counts.^ This is where [in- “ 

parture from iefcal “staircase' ^utpu^may "be 



trence pattern — greatly re 


through the^i ^ ^ 

due to g-loading or temperature variation? 

^ The result? PuUc-to-pulsc spacing of OPTISYN is accurate to better than 

count (compared with an ideal digitizer). We doubt if any other shaft en- 
coder has the necessary error-compensation to match this. 

OPTISYN isn’t 


cond), ar 


high cc 


mean-timeao- failure, and^ggedni tTmctt Mf^52?2^ K< ' d ° 
VARIATIONS? Special designs, including pancake shapes, are in pro- 
duction for inertial accelerometers, gyro gimbals, pedestal mounts, indus- 
OPTISYNbito your'd^imU^em. Want more^nfor^don? -performance 


DYNAMICS RESEARCH CORPORATION 

38 MONTVALE AVENUE STONEHAM, MASS. TEL (617) 438-3900 
Inertial and Industrial Control System Specialists 


PROBLEMATICAL RECREATIONS 107 


mamm pZL 


A farmer owned a square field measuring exactly 226 1 yards on 
each side. 1898 yards from one corner and 1009 yards from an 
adjacent corner stood a beech tree. A neighbor offered to pur- 
chase a triangular portion of the field stipulating that a fence 
should be erected in a straight line from one side of the field to 
an adjacent side so that the beech tree was part of the fence. The 
farmer accepted the offer but made sure that the triangular por- 

neighbor received, and how long was the fence ? _ Contributed 


Another dimension, depth, is being reached at our USECO Divi- 
sion where advancements in interconnection techniques occur 
daily. Custom-designed multi-layered circuits, etched from copper- 
backed glass epoxy and laminated under heat into thin, rigid units, 
have proven their reliability over wire harnesses and busses. 
Expect savings in space, weight, and of course, wiring time. Get 
more facts from : U.S. Engineering Co., 13536 Saticoy Street, 
Van Nuys, Calif. 

answer to last week's problem : The solution is to find a sym- 
bol or group of symbols that in themselves represent a whole 
number and by repeating these expand the total to any value. One 
such group is e" = — 1 . Therefore V4 + e" + e‘* = 0; V 4 4- 
e‘" = 1; or 4 - e 1 ' = 5; etc. 

□ LITTON INDUSTRIES, INC. 

Beverly Hills, California 


the induced oscillations damped out 
in a positive manner with each suc- 
ceeding oscillation reaching about one- 
half the amplitude of the previous one. 
Without dampers, the pilot could cor- 
rect for an induced Dutch roll without 
any tendency for the maneuver to be- 
come divergent. 

Letting down from 35,000 ft. while 
heading for landing and system checks, 
handling at maximum normal operating 
speeds, V,„, was assessed. V„„ is 375 
kt. below 21,400 ft., and 415 kt. or 
Mach .91 whichever is less, above 
21,400 ft. V„, never exceed speed, is 
430 kt. or Mach .92. Emergency 
descents at V„„ with idle power, speecl 
brakes out and main landing gear ex- 
tended can be quite rapid. Extreme 
deck angles of 30 deg. can be attained 
with little effort and such procedures 
should be used only during emergency 
conditions, such as loss of cabin pres- 

Stall Characteristics 

A full stall at 12,000 ft. proved the 
docile handling characteristics of the 
craft. At idle power, flaps and gear down, 
the onset of buffet started at about 1 20 
kt. With decreasing airspeed, buffet 
became progressively heavier, getting 
unmistakably severe near the stall in 
the classic tradition. At the stall, Harse, 
in the right hand scat, pulled the yoke 
full aft to demonstrate a complete stall. 
Airspeed showed 98 kt. and the aircraft 
unquestionably was stalled. Aileron con- 
trol remained good until the last. 

Recovery from stall was performed 
in a conventional manner and about 
the only difficulty experienced by this 
pilot was a little overworking of the 
rudder. Some directional instability 
seemed present until the 990 started to 
fly again but most of this was pilot- 
induced. There was no apparent tend- 
ency to pitch up or roll uncontrollably 
at stall and the heavy buffet provides 

inadvertent stalling virtually impossible. 

The 990 handles well in the approach 
configuration. Reference speed, V,„ 
for landing at 140,000 lb. gross weight 
was 129 kt. and airspeed was held at 
140 to 145 kt. on the final approach 
after the flaps had been lowered to 50 
deg. Airspeed gradually was decreased 
to 135 kt. over the fence. Lightness of 
the rudder forces on the 990 with the 
full-pottered rudder control is condu- 
cive initially to over-controlling on the 
directional axis but this can be com- 
pensated for with a little practice. An- 
ticipating higher forces, which by expe- 
rience arc expected in jet transports, 
causes more rudder deflection than is 
necessary initially. This was especially 
true on the first landing approach in 
moderate turbulence at Ontario Inter- 
national Airport. Lateral-directional 
stability seems ample although some 
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pilot-induced instability was apparent 
at first because of the light rudder 

Indicated speed of around 100 kt. 
showed on the airspeed meter as the 
aircraft touched down and it was evi- 
dent that sufficient elevator power was 
available to fully stall the aircraft. Atti- 
tude at touchdown seemed moderate 
but turned out to be quite nose-high as 
the nose dropped through after touch- 
down. A somewhat lower attitude had 
been anticipated because of the 2 deg. 
added incidence in the wing and prob- 
ably at a more operationally realistic 
landing weight the attitude would not 
have been so great. Added angle of 
wing incidence also virtually assures 
that the tail will not drag even under 
severe conditions. However, it is pos- 
sible to scrape it. 

Spoilers on the 990 can be actuated 
by the pilot even before the nose con- 
tacts the ground and will contribute to 
initial deceleration and shortening of 
the landing roll as do the nose wheel 
brakes. The latter permit stopping 
the aircraft about 400 ft. shorter on 
landing roll. Reverse thrust actuates 
rapidly and proved effective. The clam- 
shells "reversed thrust of both the fans 
and the engines. Actuation of the re- 
verses probably will be delayed some- 
what in the modified versions of the 
990 because of the fairing on the aft 
end of the nacelles designed to give 
better aerodynamic flow. During rc- 
verser operation, this fairing will have 
to move aft on a track before the clam- 
shells can close to begin forward diver- 
sion of the thrust. 

Modifications Tested 

Modifications to the airframe de- 
signed to reduce drag to the point 
where the aircraft will exceed guaran- 
teed speed already have been tested. 
Boilerplate fixes consisting of glass fiber 
and balsa wood fairings have been flown 
on the No. 1 aircraft and Convair en- 
gineers have taken data showing that 
539 kt. true airspeed (620 mph.) has 
been reached. Actually, the test air- 
craft has surpassed 539 kt. but the fixes 
are being refined to ensure that suffi- 
cient increase in speed is gained to 
provide a margin to take care of produc 
tion tolerances. Just what margin is 
sought Convair will not say since the 
ultimate speed attained will be a basis 
for negotiation between the company 
and American Airlines. Confidence has 
been expressed that the extra speed 
picked up in the modification program 
will be sufficient to ensure that Ameri- 
can exercises an option on the purchase 
of five additional 990s. The option is 
contingent on meeting guaranteed 

Fixes include: 

• Engine nacelle fairings to reduce the 
high boat-tail drag caused by the large 


diameter exhaust nozzle of the aft-fan 
engine. Shape of the nacelle is changed 
for better aerodynamic qualities. Thrust 
reversing will be complicated because 
the fairing will have to slide aft before 
the reverser clamshells can be actuated. 

• Smoother wing leading edge contour 
which is achieved by eliminating slats. 
Kreuger-tvpe flaps, now used only on 
the inboard leading edge, will be put 
on full span. A smoother contour can 
be maintained because the Kreugers 
can be faired into the wing and be made 
to fit flush when retracted whereas 
slats present a more difficult fairing 

• Aerodynamic cleanliness fixes which, 
although small in nature separately, will 
be incorporated to ensure that the extra 
margin is gained which will ensure com- 
pliance allowing for production toler- 
ances. These include smoothing the 
engine pvlons and extending the wing 
fillet at the trailing edge root. 

Replacement of leading edge slats 
with the Kreuger flaps will result in 
no degradation of landing performance, 
Convair engineers sav, adding that land- 
ing performance will be demonstrated 
on the No. 1 aircraft in boilerplate 
fashion with bolt-on flaps. Date for 
demonstration of the first aircraft with 
production fixes will be about May 
15. Incorporating the fixes in the pro- 


duction line will lie accomplished as 
approved and it is likely that all or 
most of the 990s delivered will be modi- 
fied. Actual dates or terms of modifying 
aircraft delivered in the interim con- 
figuration arc not settled. 

American will begin service Mar. 18 
on its New York-Chicago route with 
unfixed aircraft. 

990 Certification 

Certification of the 990 has been 
plagued by difficulties almost from the 
beginning when a six-month delay in 
obtaining Federal Aviation Agency ap- 
proval for the aircraft was necessitated 
when a limited-cvcle pod oscillation 
svas discovered (AW Mar. 20, p. 34). 
Present modification program to in- 
crease speed has no bearing on the 
operation of those aircraft in service 
except that the higher speeds will have 
to be demonstrated to the FAA prior 
to certification. 

Sales of the 990, and of General Dy- 
namics/Convair’s entire commercial jet 
program, have been disappointing. As 
it stands now, General Dynamics/Con- 
vair will build a total of 101 jet trans- 
ports, 90 of which have been definitely 
sold, if American Airlines exercises its 
option for the purchase of five addi- 
tional 990s. Convair has built and sold 
47 SSOs. Production on the 880-M 


THIS SITE IS YOUR KEY . . . 



TO EXPANDING R&D 


If you plan to facilitize within 3-5 years, this is an ideal atmos- 
phere to attract and keep scientific personnel. 

• Less than 15 minutes drive to Mercer County Airport, 25 minutes to 
Princeton, 1 % hours to New York City. 

• 219 acres, mostly magnificent Delaware River view. 435’ elevation. 
Clear and quiet for optical and electronic experimentation. 

• New Jersey has no state income nor sales tax. 

• Educational: Advanced studies at Princeton and University of Pennsyl- 

• Cultural: Bucks County Playhouse, Lambertville Music Circus, boating, 
water sports, etc. 

• This area within 25 miles has been selected for R&D by American Cyan!- 
mid. Educational Testing, FMC, RCA, Socony, Western Electric and nu- 
merous Philadelphia institutions. 

Available on 99-year lease, or will consider option. Contact: 

K. McIntosh 
Washington Rock Farm 
Lambertville, New Jersey 
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CONGRATULATIONS 


COLONEL GLENN 

We salute your brilliant flight; 

and rejoice, along with all 
mankind, on your safe return. 
To the National Aeronautical 
and Space Administration, 
and the thousands of 
dedicated men and women who 
made your orbital flight possible, 
our hearty congratulations 



DESIGNERS AND BUILDERS OF VERLORT— VERY LONG RANGE SATELLITE 


CORPORATION 



Vertol - , 
chose 
Leland 


AC/DC Brushless Generator 


FOR THE NEW 
HRB-1 SEA KNIGHT 


Vertol Division of the Boeing Company 
chose the Leland 30KVA AC/DC generator 
system for this advanced assault helicop- 
ter. Leland’s new approach couples the 
advantages of a single core dual-wound, 
AC/DC stator, with brushless design. The 
result is fewer parts and greater simplicity 
in a light weight, compact unit; generator 
weighs approximately 73 lbs., is 14" long 
by 8" in dia. 

This new system is typical of Leland's 
specialized design capability — adaptation 
of performance-proven power generating 
and regulator components to create suc- 


cessful solutions. The 30KVA system has a 
speed range of 7200—11000 rpm, 120/ 
208 volts AC, 30 KVA AC power or 24 KVA 
AC and 200 amp 28 volts DC, 3 phase, 
400 cycle. It answers Vertol's need for ex- 
cellent reliability in a high-vibration envi- 
ronment, significant weight saving, and 
low wave form distortion. 

When you need aircraft, missile, and 
ground support power systems quickly, 
we’re prepared to help. Ask for Bulletin 
No. LA-1 from Leland Airborne Products 
Division, American Machine & 

Foundry Company, Vandalia, Ohio. 


LELAND AIRBORNE PRODUCTS 





PORTABLE AIRPORT FOR MARINE CORPS! 

New Bliss Cataport System "slingshots” jets aloft from short 
runways. The U. S. Marine Corps has ordered Bliss Cataport Systems 
to provide for flexible aircraft operation in “brush fire” operations. 

The Cataport System is a combination aircraft launching and arrest- 
ing device that can be flown into a forward area, along with its crew. 

Bliss, working with Bureau of Naval Weapons and Marine Corps 
personnel, developed the system by adapting the design of existing Bliss 
emergency overrun barrier equipment now being installed at Air Force 
bases around the world. A single compact unit provides for both launching 
and arrestment. To launch, nylon tapes are attached to the aircraft in a 
“slingshot” arrangement. Reels powered by a turbo-prop aircraft engine 
wind the tapes in at increasing speed. Arrestment is accomplished by an 
engaging aircraft pulling the tapes off the reels with the energy being 
absorbed by friction brakes. 

For repeated arrestments, the Marine Corps has also ordered the 
Bliss Company expeditionary arresting gear. This gear, which is also air 
transportable and easily and rapidly installed, is capable of repeatedly 
arresting aircraft at twenty second intervals. 

Bliss experience in manufacture of steam catapults and development 
of overrun barriers and catapults is now being turned to commercial 
application of the same principles. For more information, write to : 


BUSS 



82 


E. W. BLISS COMPANY 

Aircraft Launching and Recovery Equipment Division 

INTERNATIONAL AIRPORT ■ PHILADELPHIA, PA. 


will total 17 aircraft of which 15 have 
been sold so far. Just where Ihe break- 
even point is would be hard to define. 
Usually it lie’s near the 200 mark but 
whether or not the development of 
the 990 model can be considered an 
entirely separate program is not yet 

Even barring the delays due to un- 
foreseen developmental problems, break- 
even for both models probably was 
around 350 aircraft. The losses of 
around S400 million Convair suffered 
in the program are not hard to under- 
stand considering high development 
costs balanced against sales of about 
one-fourth the total required to show 
a profit. 

RW.3 Multoplane 
Production Dropped 

Geneva— Rhein-Flugzeugbau GmbH., 
German aircraft firm, is discontinuing 
production of its RW.3 two-seat Multo- 

1 Powered by a single 67S/4 Porsche 
engine rated at 75 hp. at 4,600 rpm., 
which replaced an earlier Porsche 65-hp. 
unit, the aircraft still proved to be 
underpowered, according to company 
officials. 

This was particularly true of 
its performance in the warm climates 
of Central and South America where 
officials had anticipated a relatively 
large market potential. 

A second version powered by a 150- 
lip. Lycoming engine was considered, 
but production costs proved too high 
for any large-scale production. 

Rhein-Flugzeugbau, located in Kre- 
feld-Uerdingcn, near Dusseldorf, ac- 
quired production rights to the RW.3 
in 1957 from Rhein-West Flug Fischer 
and Co., the firm responsible for the 
original design. With cancellation of 
its agreement with the Krefeld com- 
pany, Rhein- West Flug is now seeking 
another manufacturer to continue 
to build and develop the RW.3 series 
under license. 

Rhcin-Flugzeugbau says it is now 
concentrating on the completion of its 
twin-engine RF-1 six-seat executive air- 
craft, a channel-wing monocoque struc- 
ture made primarily of plastics to re- 
duce maintenance costs (AW Dec. 19. 
1960, p. 108). Pending completion of 
a number of modifications being made 
to the RF-1, which embodies several 
unconventional design features, first 
flight of the prototype has been de- 
layed for over a year. According to the 
manufacturers, it will now be used as 
an experimental aircraft for other pusher 
plane developments. In addition, 
Rhein-Flugzeugbau is currently under- 
taking the manufacture of aircraft parts 
and spares for several other German 
companies. 


LIFE TESTED TO 

660,000 MEAN CYCLES TO FAILURE! 
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NEW AEROSPACE PRODUCTS 





ARCO 

electronics inc. 




Large-Negative Camera 

New 57-GE Recording Camera is de- 
signed to photograph large groups of 

ncl monotubes and other data recording 
equipment. 

The camera can take a series of single 
exposures, be remotely controlled or 
operated automatically in conjunction 
with an intcrvalometer at pre-selected 
intervals. The camera has a 3-scc. cycl- 
ing rate and incorporates a 12-in. f/2.5 
lens in a focusing mount to provide 
sharp focus from 10-15 ft. Film format 
is 9 in. square. Film magazines, which 
can be changed rapidlv, have a capacitv 
of 200 ft. of 9 J-in .-wide film with 250 
exposures. 

Gordon Enterprises, 5362 N. Cahu- 
enga Blvd., North Hollywood, Calif. 



High-Speed Streak Camera 


New camera was designed to record 
the pinch flash during operation of a 
plasma engine. A special mirror system 
is incorporated to pennit single or com- 
pound image recording. 

Primary optical system records the 
pinch flash as a long modulated streak 
on a 10-in. strip of 16 mm. film moving 
at 5,000 in./sec. Secondary optical sys- 
tem projects precise, synchronized time 
marks at 10-microsecond intervals on 
the film edge from an electronic mark 
generator within the camera to dctcr- 

pinch flash. 

To attain high velocity, the film is 
placed inside a cast aluminum rotor 
driven at 30,000 rpm. by an electric 

Photomechanisms, Inc., 15 Stepar 
PI., Huntington Station, N. Y. 


Electric Fuel Pump 

New pump, applicable to small air- 
craft, is said to provide automatic pres- 
sure control without need for return 
lines to the fuel tank. 



Pump operates at pressures up to 60 
psi., with sufficient output for engines 
up to 400 hp. The device is less than 
8 in. long with 3 in. dia., incorporates 
three moving plungers actuated by a 
wobble plate, and requires no lubrica- 
tion. Fuel enters the pump through 
hollow plungers to maintain unidirec- 
tional flow. Automatic pressure control 
is achieved with a pressure-sensitive 
valve operating in the pump’s high pres- 

AC Spark Plug Division, General 
Motors Corp., Flint, Mich. 

Subminiature Time Meter 

Time totalizing meter is said to ac- 
curately indicate elapsed operating time 
of aircraft and missile electronic equip- 
ment and systems for determination of 



reliability, prevention of failures and 
improvement of maintenance. 

Tire meter incorporates a 21-jcwel 
watch movement and a spring-coupled 
28 v.d.c. torque motor. The instrument 
weighs approximately 2 oz. and has a 
face diameter of 1.04 in. It is avail- 
able in operating ranges of 1 to 1,000 
hr. or 10 to 10,000 hr. 

Parabanr Division, Houston Fearless 
Corp., 12822 Yukon Ave., Hawthorne, 
Calif. 
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USAF Contracts 


Air Force has recently awarded these 
contracts within the aerospace industry: 


















B aircraft 
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Giannini Controls Corporation 

LOOKING FORWARD 


DUARTE, CALIFORNIA -There is a personal, tactile link between your- 
self and space, between yourself and the infinity of the future, in putting your 
hand on an extremely special, not-quice-finished television receiver in a plant 
in Glendora, California. 

For this is a TV receiver that will display the pictures taken a split-instant 
before by a camera mounted on America's first vehicle roaming the surface of 
the moon . . . 


Economics of National 
Security to Be Studied 

Industrial College of the Armed 
Forces will conduct a graduate-level 
correspondence course, "The Eco- 
nomics of National Security,” in which 
qualified civilians in business, industry 
and the professions may enroll. 

Operating under the direction of the 
Joint Chiefs of Staff, the Industrial 
College conducts courses of study in 
the economic and industrial aspects of 
national security under all conditions 
and in the context of both national and 
world affairs, giving due consideration to 
the interrelated military, logistical, ad- 
ministrative. scientific, technological, 
political, and social factors affecting 
national security. 

Adapted to’ the correspondence 
method, "The Economics of National 
Security” consists of small bound vol- 
umes organized into five integrated 
units of study: Background Informa- 
tion. Resources and Facilities, Proc- 
esses in the Economics of National 
Security, Foreign Aspects of National 
Security and Problems of National Se- 
curity. All texts and instructional ma- 
terials are furnished at no cost: about 
one year is necessary to complete all 

Qualified persons (a college education 
or its equivalent) may apply directly to: 
Commandant. Industrial College of the 
Armed Forces. Washington 25, D. C„ 
Attn: Correspondence Course Division. 

PRODUCTION BRIEFING 


U. S. Army Corps of Engineers is 
inviting bids from prequalified bidders 
on about $1 0-million worth of Minute- 
man missile facility construction at 
Whiteman AFB, Mo. Bids are ex- 
pected to be opened around Mar. 1 5. 

Homestead AFB, Fla., home of the 
19th Bomb Group (11), is the fifth base 
to receive Boeing B-52H Stratofor- 
tresses. Grand Forks AFB, N. D.. will 
receive its first B-52FI in April. Deliv- 
ery of B-52Hs to Strategic Air Com- 
mand will be completed in September. 

Remote-controlled -40-ft. glass fiber 
boat is being tested at Eglin AFB. Fla., 
to study feasibility of recovering missile 
nose cones at sea by aircraft utilizing 
remote-controlled boats. 

flazcltinc Corp., Little Neck, N. Y., 
has received a contract from FAA for 
development of a SLATE altitude bea- 
con. SLATE (small lightweight alti- 
tude transmission equipment) will oper- 
ate at ranges up to 50 mi. when interro- 
gated by a ground station. It will pro- 


It is exciting to the mind to hear a 
scientist in Pasadena explain how 
microwave spectroscopy can save mil- 
lions, in this frightfully expensive 
business of preserving freedom, by pre- 
dicting accurately the longevity of mis- 
sile propellants; how radioactive wastes 
now "buried at sea" can be made to do 
useful work for mankind for many more 

It is startling to the ears to hear a 
shotgun shell’s blast in an otherwise 
quiet plant here in Duarte, widely 
known as the home of City of Hope, a 
national medical center dedicated to 
healing. 

For this is a dramatic means of start- 
ing a gyro instantly in a missile that has 
to get off and get there now . . . 

The imagination is intrigued in 
plants in Pasadena and elsewhere as 
one learns of the immensely intricate 
measurement systems that score mis- 
siles and missileers on how well they 
hit their targets; that ''tell” those giant 
radar dishes at Goldstonc in the Cali- 
fomia desert, at Woomera in Austra- 
lia's “outback," and in South Africa, 
where to look for man's pioneering 
packages in space; systems moving into 
industry as rapidly as keen-minded, 
imagination-fired salesmen “look for- 
ward" to where they can be adapted 
and applied tomorrow or a decade 

This random sampling from a tour 
of several Southern California plants is 
intended as a more representative ini- 
tial example of this series than merely 

This is the first report in a series to 
be presented monthly in this publica- 
tion by Ciannini Controls Corporation. 

All the plants mentioned here, and 
others stretching to the East Coast, arc 
facilities of Ciannini Controls. 

This series of articles is not planned 
us a market place for CCC products, 
except its own “product" of enthusiasm 
for today and all the tomorrows. 

It is planned to give this publica- 
tion’s broad audience a behind-the- 
scenes look into the present and future 


role of a company like GCC as it con- 
tributes to the realization of higher 
performance systems for both military 
and industry. 

We shall present this story through 
people and their ideas as they shape 
the events of tomorrow. 

We will meet people from the indus- 
try-production, engineering and ad- 
vanced design — up to the offices of 
company presidents such as GCC's 
Donald H. Putnam. 

It was Don Putnam, in fact, who 
provided the thought behind the title, 
“Looking Forward,” when he termed 
GCC a “source of technical resources,” 
wherein capability for the future 
springs from its present performance. 

Our enthusiasm for this project stems 
from many sources that perhaps are 
worth reviewing. 

For one, mankind has embarked 
upon the most adventurous period of 
exploration in history. For the first time, 
there is no limit, no particular “distant 
shore" that seems a final harbor. 

For another, this adventure beckons 
not only to scientists, engineers and 
astronauts but to business men in man- 
agement, finance and marketing. Those 
who anticipate the needs, anticipate 
the markets best, will enjoy the biggest 
share of the adventure that has begun 
within our lifetime. 

Certainly, every American today is 
part of this exciting journey into to- 
ll is not enough that each realizes 
this and does his pnrt. The total effort 
will be more effective, more efficient, 
if as many as possible know what their 
fellow Americans are doing. 

That, briefly, is our goal, in seeking 
to bring you each month another chap- 
ter. another facet, of how others are 
contributing their personal resources to 
the highly technical, highly complex, 
business of . . . Looking Forward. 
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First as a matter of record . . .Scotch® brand Instrumentation Tapes 



World’s widest tape selection offers heavy-duty 
constructions for every instrumentation need! 


Today's stepped up pace for data recording calls for 
magnetic instrumentation tapes that stay cool despite 
ever-increasing transport speeds, greater tensions, 
high heat build-up at recording heads. And the 
“Scotch" brand Instrumentation Tape line, with a 


* for e' 
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heavy-duty constructions that conquer 
difficult operating environments. 

“Scotch” Heavy Duty Instrumentation Tapes arc 
made with a special high-potency oxide and binder 
formulation that minimizes rub-olf, withstands tem- 
peratures from— 40°F toas high as 250° F! Field tests 
prove these tapes last a minimum of 15 times longer 
than ordinary tapes — capture signal with certainty 
despite high pressures and speeds. 

The oxide coating affords nearly 1000 times greater 
conductivity than conventional tapes— drains off dust- 
attracting static charges to assure a clean tape pass 
every time! And exclusive 
Silicone lubrication pro- 


A tends tape life ! These three 

■s. 


S^O. 


series of heavy duty tapes are available in a variety of 
widths and lengths . . . 

“400" series heavy duty tapes feature exceptionally 
long wear, excellent high and low frequency resolu- 
tion. 8 constructions — . 1 8 and .43 mil oxide coalings 
on .65, I, 1.5 mil polyester backings; .56 mil coatings 
on 1 and 1.5 mil backings. 

“500" series heavy duty tapes combine long wear, 
outstanding smoothness to assure sharp resolution of 
extremely high frequencies. 4 constructions — 1 or 1.5 
mil polyester backings: .18 or .43 mil oxide coatings. 

“900” series heavy duty tapes, designed especially 
for Mincom CM- 100 series Rccorder/Reproducers, 
provide ultra-smooth recording surfaces for critical 
short wave length requirements. 4 constructions — I or 
1 .5 mil polyester backings ; . 1 8 or .43 mil oxide coatings. 

Whatever your tape requirements— standard, high 
output, high resolution, sandwich or heavy duty — 
there's a right "Scotch" Instrumentation Tape. Con- 
sult your nearby 3M representative for helpful tech- 
nical details. Or write Magnetic Products Division, 
Dept. MCJ-22, 3M Company, St. Paul 1, Minn. 


magnetic Products Division 
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NEW! Custom Oxygen System 
To Fit Your Flight Requirements 


At long last, here is a light weight oxygen system in which 
all the important conveniences and oxygen requirements are 


vide altitude information in 500 ft. 
crements up to 10,000 ft. and w 
meet power requirements of most busi- 
ness and executive aircraft. 

Navy and Air Force will support a 
$300,000 aerophysics and electrophysics 
shock tunnel now under construction at 
Brooklyn Polytechnic Institute's Gradu- 
ate Center. The tunnel will simulate 
velocities up to Mach 33, and heat 
loads of 17.500F. 

North American Aviation is design- 
ing a $300,000 pressure chamber able 
to simulate 300 mi. altitudes. The 
chambtff will be a horizontal cylinder. 

15 ft. in dia. and 26 ft. long. It will 
be located at the company’s Aerospace 
Laboratory in Los Angeles. 

Federal Aviation Agency has set Mar. 

16 as cutoff date for receiving requests 
from airport operators who seek govern- 
ment aid for Fiscal 1963 construction. 
A list of approved projects will Ik an- 
nounced in late May or early June. 
Most will be funded on a 50-50 basis 
through local authorities and the S75 
million per year Federal Aid to Airports 
program. 

Catalytic Construction Co. of Phila- 
delphia has been selected to supervise 
construction of Rover test facilities at 
Jackass Flats. Ncv. Tire cnmpanv will 
administer, inspect and coordinate ac- 
tivities of construction contractors, 
whose work currently totals SI 5 million 
and will expand rapidly in the coming 
months. 


Swiss Air Force has ordered Hughes 
HM-55 (GAR-3) Falcon air-to-air radar 
guided missiles for use aboard the 100 
Dassault Mirage 3C interceptors it 
plans to begin receiving in 1964. Mis- 
sile is the first guided air-to-air missile 
system ordered by the Swiss. 

General Dynamics/San Diego has re- 
ceived a $1,110,400 Air Force contract 
to produce modification kits and mobile 
training units for F-106 jet fighter air- 
craft. 


Leach Corp.’s Relay Division, Los 
Angeles, will produce general purpose 
relays for actuation of controls aboard 
the Boeing 727 jet transport. Relays 
arc of the same general type as those 
used in Project Mercury manned space- 
craft. 


Yardney Electric Corp., New York, 
will provide silver-zinc emergency power 
lotteries for Republic F-105 Thunder- 
chief fighter bombers under contracts 
totaling more than $500,000 from 
USAF and Republic Aviation Corp. 


included: 

• instrument panel mounted remote 
control on-off switch for oxygen 
supply. 

• altitude compensated flow regu- 


• individual oxygen outlets. 

• instrument panel mounted cylinder 
contents gauge. 

• oxygen mask for pilots and passen- 

• oxygen reservoir cylinder. 


The Puritan Custom Oxygen System for altitudes up to 
25,000 feet gives you automatic altitude flow control. Supple- 
mental and therapeutic oxygen flows can be obtained from each 
outlet. Automatic presentation of passenger masks and emer- 
gency oxygen supplied for pressurized aircraft operating from 
25,000 feet to 40,000 feet. 

This system can be engineered to accommodate from four 
to twenty passengers. Complete installation and component 
information supplied with system. Installation by A & E mechan- 
ical personnel is made easy by use of flexible nylon plumbing. 

Write today for individual specifications for your particular 
aircraft, and prices. 

S Aerospace Division 

Puritan equipment, inc. 

1703 McGEE STREET KANSAS CITY 8. MISSOURI 
A Subsidiary of PURITAN COMPRESSED GAS CORP. 
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FAA to Evaluate New Pictorial Computer 


By Philip J. Klass 

Washington— New pictorial computer 
which permits direct flight to off-airways 
destinations by giving pilot VOR type 
steering and DME type distance in- 
fonnation while simultaneously display- 
ing aircraft position and heading pic- 
torially, will soon undergo flight evalua- 
tion by the Federal Aviation Agency. 

New device combines the functions 
previously performed by a separate 
course-line computer and a pictorial dis- 
play, with resulting simplification in 
pilot operation and saving in weight. 

The new pictorial computer, de- 
veloped by ACF Electronics Division, 
ACF Industries, Paramus, N. J. under 
FAA contract, bas been installed on a 
Gulfstrcam for flight tests at the 
agency's National Aviation Facilities 
Experimental Center (NAFEC) in 
Atlantic City, N. J. 

How It Operates 

From the pilot's point of view, here 
is how the new pictorial computer 
operates: 

• Insert plastic chart for the area to be 
flown. Present plans call for providing 
aeronautical charts with four different 
scales: 5, 10, 20 and 40 naut. mi. per 
inch. Individual charts, with a display 
area diameter of S in., show maximum 
distances of 40, 80, 100 and 320 naut. 


mi., respectively. Perforations along 
the edge of each plastic chart auto- 
matically set the proper scale factor into 
the computer for the particular chart. 
The Vortac station which serves as navi- 
gation reference appears in the center of 
the chart. 

• Tunc VOR/DME receivers to fre- 
quencies shown on the top edge of 
plastic chart. When this is done, a 
miniature airplane marker on the dis- 
play will assume a bearing and distance 
with respect to the Vortac station on 
the chart corresponding to the air- 
plane’s actual bearing and distance. The 
miniature airplane marker, operating 
from signals obtained from the gyro- 
compass, will rotate to assume a mag- 
netic heading corresponding to that of 
the airplane. 

• Set destination into display and 
computer using two control knobs to 
position a second small marker (with 
crosshairs) over the desired destination 
or waypoint. 

• Rotate course knob on the pictorial 
display until grid lines scribed on lucite 
plate connect the aircraft and desired 
destination, or are parallel to this course. 
This course heading, measured against 
a compass rose on the display, is read by 
pilot and then set into the regular VOR 
omni-bearing selector (OBS) and the 
"to-from” switch on the OBS panel is 
set to the correct position. 


Pictorial computer now is ready for 
operation. The pilot can select either 
of two types of steering displays for his 
regular VOR deviation indicator. One 
type shows the angular deviation be- 
tween aircraft position and the course 
to destination, similar to the angular 
deviation obtained from conventional 
VOR. 

Alternate Display 

The alternate display, called lateral 
offset, shows the pilot his displacement 
in miles to the left or right of the 
course, regardless of the airplane’s dis- 
tance from its destination. In this 
mode, full scale deflection of the vertical 
deviation needle can be set to corre- 
spond to a course width of 3.6 or 10 
mi. This would permit a pilot to fly 
a parallel (offset) course to his destina- 
tion. Choice of type of steering signal 
is made with selector switch on left- 
hand side of the display. 

Distance to the destination will be 
displayed on the regular cockpit DME 
indicator. The miniature aircraft 
marker on the pictorial display continu- 
ously moves to show the pilot his posi- 
tion on the chart with respect to the 
selected destination. 

Under certain conditions, such as 
departure from a high-traffic area, the 
pilot may want to use an expanded 
scale (small area) chart, subsequently 
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PLASTIC AERONAUTICAL CHART for area to be flown is insetted in pictorial display. 
Four different scale factors arc provided, enabling the 8-in. din. display area to show dis- 
tances of 40, 80, 160, 320 naut. mi. Vortac used as reference is at center of display. 


changing to a larger-area chart after lie 
has left the terminal area. 

In such a situation, the pilot could 
first insert the large-area chart on which 
the intended destination or waypoint 
appears, set the destination marker over 
it, then remove the chart and insert the 
smallcr-area (expanded scale) chart. Be- 
cause the destination docs not show on 
the smallcr-area chart, the destination 
marker will disappear from the display. 


But the destination marker will return 
when the pilot leaves the terminal area 
and again inserts the large-area chart. 

The new ACF device also can be used 
as a pictorial display for conventional 
VOR airways flights. By setting the 
selector switch to "VOR Radial.” the 
destination automatically becomes the 
Vortac station at the center of the 
chart, and the cockpit deviation and 
DME indicators show regular omni- 


range radial deviation and distance to 
the station. The small aircraft marker 
then shows aircraft position relative to 
the station. 

Although the largest scale factor 
chart displays a maximum distance of 
320 mi., the dead reckoning computer 
can handle a destination up to 200 mi. 
from the Vortac and up to 400 mi. from 
the aircraft’s present position. For 
such extreme distances, the destination 
marker moves off the display, but the 
destination coordinates (bearing and dis- 
tance) with respect to the Vortac sta- 
tion can be set in on two counters on 
the display. 

When the destination is visible on 
the inserted chart so that marker can be 
visually positioned above it, the count- 
ers on the display automatically indicate 
the destination's bearing and distance 
with respect to the Vortac station. 

Illumination of the display can be 
varied by means of a control knob lo- 
cated along the right hand portion of 
the display. 

A warning flag directly below the 
aeronautical chart shows whether the 
pictorial computer is in operation. Fail- 
ure of the navigation receivers, or gross 
errors in the computer amplifiers which 
position the aircraft marker, will cause 
the flag to automatically go to the “Off" 
position. 

Small, Lightweight 

ACF Electronics has used transistori- 
zation and miniaturization techniques 
to build the combined off-course com- 
puter and display into a unit which 
measures only 12 x 9i x 4 in. Unin- 
stalled weight is 17 lb. 

Power consumption is quoted at 70 
watts of which 30 watts is 115 v., 400 
cvcles, while the remainder is 28 v.d.c. 

' An ACF Electronics spokesman says 
that the computational portion of the 
device could be located remotely from 



PICTORIAL COMPUTER uses fully transistorized servo amplifier (left) and electro mechanical analog computation unit (right). 
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the display, without changing its opera- 
tion, if cockpit space is critical. The 
volume of the display could be reduced 
about 30% bv this means, but the 
minimum display surface area is lim- 
ited bv the smallest size chart which 
the pilots find acceptable. 

By combining the off-course compu- 
ter and the pictorial display, the pilot's 
operating procedure will be greatly 
simplified, according to FAA's Richard 
Munnikheysen, program manager. 

In the older type of separate off- 
course computer it was necessary for the 
pilot to use an aeronautical chart and 
protractor to measure off the bearing 
and distance from the destination to the 
Vortac station, then set these values 
into the computer. This takes time 
and raises the possibility of human er- 
ror. With the new ACF Electronics 
combined pictorial computer, this step 
is eliminated and the required data 
automatically is fed to the computer 
when the pilot positions the crosshair 
marker over the destination on the dis- 
play chart. 

FAA's National Aviation Facilities 
Experimental Center has completed 
flight tests on separate pictorial dis- 
plays produced by ACF Electronics. In- 
ternational Telephone & Telegraph 
Co., and an FAA-dcsigned unit (AW 


July 25, 1960, p. 96). NAFEC also has 
completed tests on an off-course com- 
puter developed by Butler Aviation, and 
is readying computers developed by Col- 
lins Radio and Bcndix for flight evalu- 

The forthcoming flight tests on the 
new pictorial computer, expected to last 
about three months, are intended to de- 
termine the operational advantages of 
using such a device, rather than to 
check the accuracy of the unit, accord- 
ing to NAFEC's Byron Fisher, in 
charge of the tests. 

The latter can be adequately meas- 
ured in the laboratory. 

Airlines' Response 

The response of the airlines generally 
has been that there is little economic 
justification for adding pictorial compu- 
ters or pictorial displays unless such 
gear will give equipped aircraft in- 
creased operational flexibility and free- 
dom, compared with non-cquipped air- 

NAFEC tests will seek to determine 
what increased navigational capability 
accrues from the use of the pictorial 
computer, and how it can be used effec- 
tively in combination with existing 
ground navigation aids and traffic con- 
trol radar, Fisher says. 


TV to Monitor Centaur 
Liquid HydrogenEffect 

Cape Canaveral. Fla.— Behavior of 
liquid hydrogen under extended zero-g 
conditions will be monitored by a tele- 
vision camera mounted on the tankage 
of the Centaur space vehicle during the 
initial flight testing of this upper stage. 

Developed by Ilallamorc Electronics 
Division of the Sicgler Corp., Anaheim, 
Calif., the small— 8 in. long (without 
lens), 2.5 in. diameter, 6.5 lb. with 
control equipment— TV camera will be 
flown aboard the first three Centaurs, 
and possibly the fourth, according to 
present National Aeronautics and Space 
Administration plans. 

The camera, similar to the one car- 
ried aboard the recent Thor-Echo 2 
launch (AW Jan. 22, p. 33 and Jan. 8. 
p. 28), is a slow-scan unit which will 
take one half-frame picture every second 
with a resolution of 600 lines per scan 
at the center of the frame and 3 50-400 
lines at the edges. 

The Echo 2 camera had a frame rate 
of 30 cps. 

To watch the effect of acceleration 
and extended zero-g on liquid hydrogen, 
the camera and its associated pulsed 
strobe light are installed in individual 
windows on the shoulders of the liquid 
hydrogen tank dome. Strobe pulse is 
commanded by the camera. 

NASA and General Dynamics/Astro- 
nautics. builder of the Centaur, believe 
that the TV pictures will provide data 
on the flow characteristics of both the 
liquid hydrogen and the hydrogen gas 
bubble which is expected to form in 
the center of the tank, as well as slosh- 
ing and liquid hydrogen adherence to 
the tank walls. 

Data obtained will be used for proper 
design of fuel inlets for the vehicle's 
restart capability. 

Bandwidth ot the TV system will be 
about 75 kc. Power input’ to the trans- 
istorized camera is 28 v. at 1 5vv. The 
unit can operate in a temperature spread 
from 0 to 4-1 58F with a glass seal 
between the videcon tube and the 
16-mm. lens to guard against the 
— 423F of the liquid hydrogen. llall- 
amore has built the camera to withstand 
random vibrations of lOg for 1 min.. 
50g shock along three axes for 1 1 milli- 
scc. and lOg accelerations along any 
one axis without the loss of picture 
clarity. 

First flight of a Centaur aboard an 
Atlas booster is scheduled for Mar. 1 
and will be a ballistic launch down 
the Atlantic Missile Range. Beset 
by troubles almost since its inception 
(AW Oct. 2, p. 26; Oct. 23, p. 22), 
Centaur missed a scheduled January' 
launch date when minor problems with 
flight hardware and ground support 
equipment cropped up. 
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Simulator Shows Airborne Radar Returns 


By Barry Miller 

Simulator displaying airborne radar 
returns from targets and land masses at 
simulated altitudes from 50 ft. to 
SO, 000 ft., through radar sweep ranges 
from 20 to HO naut. mi., has gone into 
operation at Sanford Naval Air Station, 
Sanford. Fla. Simulator is part of a 
weapon systems trainer for the North 
American A3J-1. 

System presents, on a plan position 
indicator, simulated returns incorporat- 
ing three dimensional effects from pre- 
pared topographical information stored 
on replaceable photographic film. Reso- 
lution of the svstem which is designed 
to simulate the aircraft's AN/ASP-12 
radar can approach 5 milli-inch for a 
single element of film. Since a scale 
factor of 1 to 5 million is employed, 
the resolution roughly equals about 
200 ft. 

Western Laboratories of Link Divi- 


sion, General Precision, Inc., Palo Alto, 
Calif., designed and developed the 
simulator system for North American's 
Columbus Division and delivered it to 
Sanford NAS. It is deployed there 
with the remainder of a weapon sys- 
tem trainer in trailer vans for training 
of naval aircraft crews. 

Film plate for the system, prepared 
by the Naval Photographic Interpreta- 
tion Center, contains radar reflectivity 
and terrain contour information for a 
land area roughly 1,200 naut. mi. x 250 
naut. mi., Link explains. Density of in- 
formation stored on film varies in steps, 
analogous to reflectance and elevation 
levels. Thirty grey scale steps represent 
different terrain levels thereby giving 
a realistic impression of land mass. Five 
different grey scale steps are provided 
for radar reflectance weighting, accord- 
ing to the company. 

Like a functionally similar system 
built by ACF Electronics as a training 



shadowing of the displays. Two analog 
computers calculate breakup and cn- 
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hanccmcnt of radar returns as a func- 
tion of azimuth view angles. 

Trigonometric and arithmetic compu- 
tations are performed at high speeds and 
a computation accuracy of 5% is main- 
tained over the entire frequency range, 
according to Link. Computing ampin 
fiers arc designed to provide high out- 
put levels, multiple input and output 
connections and also inherent stabiliza- 

In the simulator system, a flying spot 
scanner generates and focuses light that 
is deflected over a sector pattern on the 
face of a high-resolution cathode ray 
tube. As the spot is deflected radially 
from the center of the cathode ray 
tube, the beam is modulated normal to 
its radial motion. Effectively, this 
simulates the azimuth bcamwidth of 
the radar. In addition, an azimuth 
sweep generator (as shown iii an accom- 
panying block diagram) provides an 
azimuth sweep motion on the tube face. 
Resulting pie-shaped sector scan gener- 
ated on the tube face simulates, at the 
one to five million scale factor, the scan 
pattern of the actual radar on the earth's 

Beam Splitting 

As indicated in the block diagram, a 
beam splitting optical system images 
the scan pattern upon reflectance and 
deration film emulsion strips situated 
on a glass radar plate. Intensity modu- 
lated light from elevation and reflect- 
ance film strips is collected by optical 
condensing assemblies, and uniformly 
focused onto photomultiplier tubes of 
the reflectance and elevation channels. 
Surface sensitivity variations of photo- 
multiplier tubes is overcome bv keeping 
the light spot stationary on these tubes 
so only changes in light level arc re- 
ceived. 

A light chopper assembly provides 
system timing by chopping the output 
from a standard light source at the radar 
system pulse repetition frequency. 
Timing light pulses are read out by a 
phototube and a minimum timing gate 
is generated by a timing generator. 

Aircraft motion over land masses is 
simulated by moving the radar plate in 
a plane normal to the fixed scanned 
light beams. Radar plate drivers pro- 
vide two-dimensional velocity drive to 
a transport table that supports the plate. 
Instantaneous plate position, corre- 
sponding to aircraft position over the 
land mass, is read out by an analog-to- 
digital encoder assembly. Aircraft head- 
ing, velocity, altitude and attitude and 
radar control parameters constitute con- 
trollable inputs to the radar simulator. 

Terrain elevation video signals un- 
dergo compensation for non-linearities 
in light transmission of the film emul- 
sion on the radar plate and for elevation 
scale factor. The former is achieved with 
the use of adjustable non-linear network 


in the forward and feedback piths of a 
wide band operational amplifier. Scale 
factor is normalized by scaling of ter- 
rain elevation represented by the radar 
plate. The compensated elevation read- 
out channel video output is fed to the 
terrain avoidance computer, indicator 
sweep generator, aspect angle computer, 
shadow computer and tilt angle effect 
generator. 

Basic Radar Video 

Basic radar video which intensity- 
modulates the radar indicator is avail- 
able from the reflectance readout chan- 
nel. 

The video is first processed by a 
blanker-video mixer which functions as 
a master gate and gain modifier. 

Ramp generator supplies the basic 
ground-range sweep for the system, 
sending bipolar sawtooth signals to sev- 
eral subsystems and to the azimuth 
sweep generator to be resolved into 
sweep deflection signals for the flying 
spot scanner. 

Indicator sweep generator both makes 


► New TWT Design Technique Re- 
ported-Technique for increasing effici- 
ency of traveling wave tubes by -10 to 
100%, permitting significant reduction 
in size, weight and power consumption, 
has been developed by University of 
Michigan scientists working under 
Rome Air Development Center spon- 
sorship. Technique involves varving the 
number of turns per inch of the helix 
near the end of the tube to slow down 
signal velocity and thereby pennit more 
efficient energy' transfer. In an experi- 
mental tube operating at 2/> gc. (2,600 
me.), with the normal helix pitch of 
IS* turns/ in. increased to 37 per inch 
in the last 1 4 in. of the tube, Michigan 

achieved an efficiency of 35% at 200 
watts output, and that gain has been 
increased by 2 db. over frequency range 
of 2.0 to 3.8 gc. 

► Radiation-Resistant Computer Under 
Design— Miniature digital computer 
whose tunnel diode and majority logic 
circuitry should enable it to operate in 
the presence of high steady state and 
transient nuclear radiation, is under 
construction by International Business 
Machines Corp. Based on tests of the 
computer's tunnel diode majority’ logic 
circuits in Atomic Energy Commission’s 
Godiva reactor and steady state radia- 
tion tests at the Battclle Memorial In- 
stitute reactor, IBM says the computer 
can tolerate steady state radiation 
greater than 10“ nvt. and impulse 
radiation more than 10 : rad/tissuc per 
second. Computer will have 12,000 


available sweeps for the radar indicator 
and is used for computing pseudo radar 
range cffccts-the concept by which tar- 
gets at the same radar slant range arc 
made to appear as a single target on the 
indicator. This assembly simulates this 
inherent operational feature of the ra- 
dar system, according to Link. 

Five computing subsystems contribut- 
ing to the achievement of a realistic in- 
dicator video signal arc: 

• Shadow computer for simulating ef- 
fects of shadow zones. 

• Terrain function generator similarly 
rejects by blanking returns from targets 
below a clearance plane and outside of 
antenna beam limits. 

• Tilt angle effect generator modifies 
video gain for returns from selected sec- 
tions of a ground map that is a function 
of antenna vertical tilt angle. 

• Radar return modifier varies video 
gain as a function of the radar ground 

• Aspect angle computer, handles 
weighting of video gain as a function 
ol target aspect angle. 


words of storage for instructions and 
data and be able to perform com- 
putations at rate of 70.000 per second, 
IBM says. Computer is expected to 
weigh 100 lb., occupy about 2 cu, ft., 
and consume 1 50 watts power. 

► Temperature Stabilization for Mag- 
netrons-Change in structure of voltage 
tunable magnetrons which improves 
their temperature stability by factor of 
15:1 has been developed by General 
Electric. Company says the new de- 
sign provides maximum frequency’ vari- 
ation of only 0.2% from — 55C to 
HOC, compared with previous figure of 
2% per 100C temperature change. 

► Gyro-Substitute Research Funded- 
Bureau of Naval Weapons shortly will 
contract for research and development 
program to explore a proprietary idea 
submitted by Development Laboratories, 
Santa Monica, Calif., for an "instru- 
ment to be used as a substitute for a 
gyroscope." 

► Self-Organizing Systems Meeting 
Organizcd-Three-day conference on 
self-organizing systems (COSOS), spon- 
sored by Office of Naval Research and 
Armour Research Foundation, will be 
held in Chicago, May 22-24, at 
Museum of Science & Industry. At- 
tendance is open to interested scientists. 
Additional infonnation can be obtained 
from George J. Jacobi, Armour Research 
Foundation, 10 West 35th St., Chicago 
16. 111. 


FILTER CENTER 
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TO JOIN HONEYWELL’S APOLLO TEAM 



of the moon and return; and landing on 
the moon and return. Only Honeywell has 
stabilization and control systems in use or 
slated for use on all United States manned 
space vehicles— X- 1 5, Mercury and Dyna 
Soar in addition to Apollo. 

Finest recreational 
facilities available 
in Minneapolis area 

As a Honeywell employee you and your 
family will enjoy year-round fun and relax- 
ation in Minneapolis— City of Lakes. Min- 
utes away from your work you'll find a 
variety of recreational activities. 

Minneapolis has the finest park system 
in the nation and within the city area you'll 
find 22 lakes and lakelets, 15 supervised 
beaches, 200 free tennis courts, 16 golf 
courses and 30 picnic areas. For specta- 
tors there is professional baseball (Minn- 
esota Twins) and football (Minnesota Vik- 
ings). Summer, winter, all year around, 
vacationland is at your doorstep. 


Honeywell 


THE THREE-MAN APOLLO SPACECRAFT 

will use a Honeywell designed and devel- 
oped stabilization and control system. 
The Apollo program, to be completed by 
1970, will cover four phases; orbit of the 
earth; circumnavigation of the moon; orbit 



Honeywell foremost 
in space guidance 


Of the 59 satellites that the United States 
has successfully placed in orbit, 50 have 
been guided by Honeywell inertial systems 
or have used Honeywell precision gyros 
In the guidance system. 


ENGINEERING AND 
SCIENTIFIC 
OPPORTUNITIES 


These responsible positions offer a chal- 
lenge to the man of broad capabilities 
with a sound educational background and 
a creative mind. 


FLIGHT CONTROL 
SYSTEMS ENGINEER 



devices and subsystems into total weapon 
or vehicle systems. 


FLIGHT REFERENCE AND 
NAVIGATION SYSTEMS 
DEVELOPMENT ENGINEERS 

Experience in design of attitude reference 
and navigation systems, control system 
analysis including stability and error anal- 
ysis. Ability to interpret performance re- 
quirements into systems configuration at 
the concept stage; write technical text in 
a polished fashion, present and discuss. 

FLIGHT CONTROL 
SYSTEMS ANALYSIS 

Training in automatic control theory and 
aerodynamics with higher math profi- 



Quaiified applicants send resume to; 
Mr. Roy Richardson, Director of Technical 
Service. Honeywell-Aero, 2602 Ridgway 
Road, Minneapolis 40, Minn. 


To explore professional opportunities in other 
Honeywell, Minneapolis 8, Minnesota. 


SAFETY 


CAB Accident Investigation Report: 

Stall Led to Delta 880 Training Crash 


On May 23, I960, at 1152 EST, a Delta 
Air Lines Convair 880, N 8S04E, crashed 
and burned during takeoff at Atlanta, 
Georgia. Four crew members, the only oc- 
cupants, received fatal injuries. 

The flight was scheduled for training for 
two pilots who were to "check out" in the 
CV-880. A pilot-trainee occupied the left 
scat and a qualified instructor-pilot occupied 
the right, immediately after liftoff the air- 
craft assumed an extremely nose-high atti- 
tude and banked steeply to the left. It then 
rolled to a vertical right bank, the nose fell 
through, and the aircraft struck the ground. 

The Board determines the probable cause 
of this accident was that the aircraft was 
stalled, for reasons undetermined, at an 
altitude too low to effect recovery. 

A Delta Air Lines Convair 880, N 8S04E, 
was scheduled as Flight 1903. It was to be 
a training flight for the purpose of giving 
flight instruction to two captain-trainees 
prior to their checkout in the CV-880. 
Delta Captain James H, Longino was the 
instructor-pilot and occupied the right (co- 
pilot's scat). Captain-trainee Henry L. 
Laubc occupied the left (pilot’s seat). Cap- 
tain-trainee William F. Williams was in the 
observer's seat and Bryan E. Bolt was serv- 
ing as Flight Engineer. 

N'o flight plan was Bled; however, accord- 
ing to Delta officials, the flight was planned 
for approximately four hours. It was to be 
operated in the area between Atlanta. 
Georgia, and Columbia. South Carolina, 
with landing and takeoff training to be 
conducted at North Field. North, South 
Carolina. 

Delta Form 0-18 (fuel-service record) 
was completed for the flight and indicated 
that the aircraft had been serviced to ap- 
proximately 60,000 lb. of fuel, distributed 
properly. Tire aircraft gross weight on de- 
parture from the ramp was’ 144.599 lb. 
(maximum allowable for this flight, 155,750 
lb.) and the center of gravity location was 

Tire weather at the time of takeoff was 
scattered clouds at 3,000 ft., visibility 15 
mi.; wind west 1 5 kt. variable: temperature 
SO deg. 

Flight 1903 departed tire ramp at 1140' 
and taxied into takeoff position on Runway 
-7. After landing-traffic on an intersecting 
runway was clear. N SS04E started its take- 
off roil at approximately 1131. Observers 
indicated tiiat acceleration appeared to be 
norma! and the aircraft rotated at a point 
just west of the intersection of Runvvav 27 
and a taxiway paralleling Runway 21 about 
3,450 ft. from the threshold. Tower oocra- 
tors were also in agreement that the liftoff 
appeared to be normal and at a point on the 
runway opposite the new fire station which 
is approximately 4.425 ft. from the thresh- 
old. Runway 27 is 7.860 ft. loug. 


Within a very few seconds after liftoff 
the attitude of the aircraft changed from 
normal to an angle of pitch described by 
many qualified witnesses to be as much as 
45 deg. This abrupt nose-up was followed 
bv a lowering of the left wing to an angle 
of bank estimated as 20 deg. and a change 
of heading to the left of about 45 deg. 
Witnesses described the flight of the air- 
craft at this point as a "left skid” or "slip” 
with the nose still extremely high. Next 
the aircraft rolled from the left bank to a 
vertical bank to the right. In this vertical 
right hank the nose fell through and the 
right wine contacted the ground followed 
immediately by the nose of the aircraft. As 
the breakup progressed an intense fire de- 
veloped which largely consumed the wreck- 
age. All occupants received fatal injuries at 
impact. Most witnesses said that the air- 
craft's speed appeared to be extremely slow 
after becoming airborne. Some described a 
“stall" and "shuddering" of the entire air- 
craft. Others described a "fishtailing move- 
ment” after takeoff. There were also sev- 
eral witnesses who indicated that the No. 4 
engine was not producing the trail of black 
smoke which is normally seen on takeoff. 

height attained was about 20(1-300 ft. The 
wreckage distribution indicated that the 
initial ground contact was on the right wing 
while the aircraft was in a 70 to 80 deg. 
right wing low angle of bank. The aircraft 
skidded along on the right wing and nose, 
and cartwheeled to the right. It came to 
rest heading in the opposite direction from 
which it had been traveling. The Nos. 3 and 
4 engines were tom off as the wing was 
down and the Nos. 1 and 2 engines sepa- 
rated from the wing as the aircraft became 
headed in the opposite direction. 
Wreckage Examination 

Examination of the wreckage did not re- 
veal any evidence of structural failure prior 
to impact. In addition, no malfunction or 
failure in the control surfaces, control 
cables, or systems was found which could 
have caused or contributed to the unusual 
flight attitudes described by witnesses. 

All aircraft systems and instruments were 
examined and no failure or irregularity was 
found. It was determined that the landing 
gear was fully extended and locked. The 
wing flaps were extended symmetrically to 
20 deg. The spoilers were operable and the 
stabilizer was set 4i to > deg. iioscup. 
Information obtained from the remaining 
systems or instruments, i.e.. engine per- 
formance gauges, etc., was determined to 
be unreliable because of the probability that 
impact forces would change the indications. 

Examination of the engines showed that 
Nos. 1 and 2 at impact were producing 
thrust at an engine speed of at least 96% 
rpm. There were indications of consider- 
able damage and metal spatter from internal 
interference within the engine which oc- 


curred as breakup progressed and rotating 
parts were forced into stationary sections of 
the engines. The variable stator vanes on 
the compressors of both engines were in 
the full open position. 

It was determined that engines Nos. 3 
and 4 at impact were operating at reduced 
speeds. The variable stator vanes on No. 3 
were found at an angle of — S deg. 45 sec. 
Those of No. 4 were fully closed. Because 
the angle of these variable vanes is a func- 
tion of engine rpm., and compressor inlet 
temperature, it was possible to determine 
that the engine rpm. represented by these 
angles were 79% for No. 3 and 66% (or 
flight idle) for No. 4. In addition, the 
damage and metal spatter from internal in- 
terference and foreign object damage within 
these two engines were less than that noted 
on Nos. 1 ana 2. There were no indications 
of pre-impact mechanical failure or mal- 
function in any of the four engines. Bear- 
ings showed no indications of operating dis- 
tress or unusual wear. There were no over- 

bustion or turbine assemblies and nothing 
was found which would have prevented the 
engines from developing full rpm.. or full 
thrust prior to impact. 

The metal spatter on the first stage 
turbine blades and nozzle guide vanes of en- 
gines 1 and 2 consisted of aluminum alloy 
which had been scraped from the variable 
stator shrouds by the stators at impact. This 
metal had passed down the engine and was 
fused to the turbine. Die turbine blades of 
engine No. 5 evidenced no such fusion and 
only a slight amount of deposit on the 
vanes. Engine No. 4 had slightly more 
fused material than No. 3 on the vanes and 
a small amount on the first stage turbine 
blades. 

The Delta Air Lines captain training pro- 
gram for the CV-880 consists of 1 20 hr. of 
giound school instruction which covers jet 
weather, high-altitude indoctrination. CY 
SS0 familiarization, systems familiarization, 
electrical systems, and CJ-805 engine fa- 
miliarization, After completing this, each 
student must pass a written examination. 

Following the ground school training, 
each captain-trainee receives a minimum of 
1 3 hr. of Instruction in the CV-880 simula- 
tor, including three hours of panel time. 
The simulator airwork accomplished in this 
training includes emphasis on takeoff and 
landing practice with asymmetric power. 

The captain-trainee is then given a mini- 
mum of 12 hr. of flight training. In addi- 
tion, he is given four hours of panel time 
and eight hours as observer. As in the 
simulator training, each captain is given 
practice in takeoff procedures with one en- 
gine out at Vi. V„ and V,. In addition, 
practice is given in operation with two en- 
gines “out” with the second being “failed" 
after takeoff at traffic pattern altitude. 

Several prior incidents during which 
heavy yaw rolling tendencies were encoun- 
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ACHPHENOMEKON 



elements are seen separately. Then suddenly, insight a 
tructure is seen as a whole. With just four straight lines it is possible to 
e dots, the pencil never leaving the paper. What happened? A Flash Exper 
Achphenomenon. 

ourage to go outside the confines of the original pattern resulted in an o 
an. This talent to think in new directions is a quality we look for in engi 
're sometimes dissatisfied with traditional concepts and look for a char 
se your creative impulses, send a resume to Mr. Nick A. Pagan, Manage 
nal and Scientific Staffing. Expect a prompt reply. 


□ LITTON SYSTEMS, INC. 

GUIDANCE AND CONTROL SYSTEMS DIVISION 

5500 CANOGA AVENUE, WOODLAND HILLS, CALIF. 







systems ==tx-2 
analysts: 




MACH .87 


ALTITUDE 30,000 FT. 


Bendix" Air Data Computer systems give you absolute flight 
profile accuracy. More than 2200 of these systems have 
been delivered for use in operational military aircraft— 
F-101, F-105, F-106, and B-58. Now we've built a new system, 
conforming to ARINC specifications, that adapts this expe- 
rience to the critical requirments of commercial air carriers. 

The Air Data Computer corrects atmospheric inputs, com- 


putes such data as altitude, Mach number and true airspeed, 
and feeds this information to indicators, autopilots, engine 
controls, let-down and navigation computers, and other air 
data using systems. The system permits the integration of 
all pneumatic sensing devices into a compact, highly accurate, 
reliable and maintainable unit. 

Bendix Air Data Computers increase flight safety through 


.PRECISELY! 


tighter control of critical flight elements. Altitude separation 
—of utmost importance— can be held with an unparalleled 
accuracy of 0.15% of indicated altitude or a mere 45 feet at 
30,000 . . . compared to conventional altimeter accuracy of 
180 feet at the same altitude. Bendix computers are pack- 
aged in a Vi ATR case and conform to ARINC specifications. 
Because of modular design and construction techniques, 


outputs can be tailored to the needs of any aircraft type. 

Bendix Air Data facilities— from design through production 
—are second to none in the industry. (We invite your inspec- 
tion to prove the point.) And it's a fact that more Bendix Air 
Data Computers have been made and put into use than any 
other kind. Get the details on Bendix Air Data Computer 
systems. Write or call us in Teterboro, New Jersey. 


Eclipse-Pioneer Division 


WHERE IDEAS 
UNLOCK 
THE FUTURE 




LOCKHEED MISSILES & SPACE company 


WHO'S WHERE 







SIMULATION: 

1200 air battles inside a computer 



CLASSIFIED Searchlight Section 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATE: UNDISPUTED RATE: 



IS AEROSPACE . . . 
. . . locate here! 



THE NEW AIRPORT OFFICE BUILDING 


Coidwell. Banker & Company 
900 Wilshire Blvd. Los Angeles 17 
MAdison 6-0611 


SEND FOR BOOKLET 


WHERE 
TO BUY 


certified avtc’uift quality 
INTERNAL- EXTERNAL DAI TC 
HIGH TEMPERATURE DUL I J 
'fii ...1300 to 1800 Applicotions 


aisifc 


SEARCHLIGHT 
Equipment 
Locating Service 


SALE MODEL 65 QUEEN AIR LEASE 


GOLDEN GATE AVIATION IP 


BOREAS CORPORATI 


2749A Constellations 


P. O. Box 12, N. Y. 36, N. Y. 
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The totally new Brush Recorder Mark 200 made these incredibly crisp tracings. No other recorder in 
existence can match them. Note the line width. It never varies . . . regardless of writing velocity, regardless 
of chart speed. The writing mechanism is electrically signaled by the position-seeking "Metrisite” transducer 
... no parts to wear, infinite resolution, verifiable dynamic '••% accuracy. Traces are permanent, high- 
contrast, reproducible ... on low cost chart paper. The Mark 200 has but three standard controls . . . 
attenuator, pen position, chart speed. Such fidelity, simplicity and economy are possible with no other direct 
writing recorder. Write for details J . 

. .. they’ll speak for themselves. W&i"UStl INSTRUMENTS 


[ CLEVIXEl 


FEB - 2 8 1982 


AVERAGE POWER OUTPUT AS A FUNCTION OF FREQUENCY 
FOR MICROWAVE TUBES. (MODIFIED FROM NERGAARD) 
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IN DEVELOPMENT 
VA-849G 25 kW CW-7.125 Gc 
VA-849 20 kW CW-7.125 Gc 

VA-863 10 kW CW-7.125 Gc 

VA-823 5 kW CW-8.5 Gc 
VA-851 2.5 kW CW-9.5 Gc 
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Power surveys by 
Nergaard,* plotting 
power output as a 
function of frequency 
for tubes of varying powers, predicted that 

maximum wattage available in X-band would be less than 10 kW CW 


Varian research indicates this figure to be extremely conservative. Varian’s recent 
introduction of the VA-849 amplifier klystron provided the industry with a tube 
capable of developing 20 kW CW power at 7.125-8.5 Gc. A modified VA-849 developed 
51.5 kW power in the laboratory, and is now available as the VA-849G, conservatively 
rated at 25 kW CW. Varian accomplishments do not stop there. The company 
is now developing an X-band tube rated at a minimum of 50 kW CW. 

If your microwave project calls for such out- 
ahead capability in power tube development, WV- 


VARIAN associates 


write Tube Division. *L. S. Nergaard, RCA Review, Dec., 1960 


PALO ALTO 22, CALIFORNIA 


Varian Subsidiaries: bomac laboratories, inc. . s-f-d laboratories, inc. . semicon associates, inc. 

VARIAN ASSOCIATES OF CANADA, LTD. • SEMICON OF CALIFORNIA, INC. • VARIAN A. G. (SWITZERLAND) 
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